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FINER PRECISION ASSURES GREATER RELIABILITY 


@ If the pumping of gasoline, water-alcohol or other fluids is important 
to you, then do not underestimate the value of high precision engineering 
in the pumps you select for your long range peacetime program. 

The wide and varied experience of Romec in solving numerous pump 
problems for many years will enable us to serve your peacetime needs 
even better than before the war. 

We salute the Navy and the Air Forces for having given us the oppor- 


tunity to do an engineering and production job that exceeded expectations. 


ROMEC PUMP COMPANY ~- 121 ABBE ROAD, ELYRIA, OHIO 
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THE ANSWER TO THE NAVY SCOUT PILOT'S PRAYER! | 


CURTISS 


“SEAHAW K” 


with specially designed EDO FLOATS.... 


l* the big, fast and versatile SC-1 


Seahawk single-seater seaplane, 


with vastly improved fire power and 


special bunk compartment for an 


speed and excellent lateral control 
aid the pilot in landing and handling 
in rough ocean water. Action-tested 


in the June pre-invasion bombard 


| 


ment at Brunei Bay, the Seahawk 


the Navy has a new and sensational eahawk flies far gives great new power and effective. 


faster than former SO types, flies far- 


extra man, the 


high performance catapult plane for ness to the “eyes of the fleet”. spells 


scouting, spotting for gunfire, search- ther and higher—with an ease and erief for Japs on land and sea. 
rescue and bombing attack. Powered — maneuverability pilots compare with 


by the latest Wright Cyclone 9 and _ that of a training plane. Low landing 


How new design FLOAT contributes 
materially to the Seahawk’s supremacy 


Speed—So care 
fast with floats 


fully engineered is Edo’s new float, that the Seahawk flies just as 
as with land gear—or “even faster”. 


Handling— 


plane” in the air 


‘ts say the Edo float-equipped Seahawk handles “just like a land 
In the water, Edo design features and water rudders give excep- 


tional responsiveness to pilot control. 


Bomb Compartments—For the first time, bombs are housed inside the float which 


is fitted with retracting bomb racks. The bomb bay doors are controllable from the 


pilot’s cor kpit 
Added Range 


bombs. 


a EDO FLOAT GEAR 


SERVES THE 


The main float can be loaded with auxiliary fuel tanks instead of 


UNITED NATIONS 


EDO 


AIRCRAFT CORPORATION, 413 SECOND STREET, COLLEGE POINT, L. f., N. Y. 
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Aircraft Engine Gage Unit 


C. H. RIDGLEY* and J. L. THEISEN' 
General Electric Company 


ABSTRACT 


The engine gage unit for aireraft is a 
combination of three indicating instru- 
ments in a single case. The measurements 
made are oil temperature, oil pressure, and 
fuel pressure; three fundamental condi- 
tions of a gasoline engine which need to be 
checked at intervals and as quickly as 
possible. The physical grouping of the 
pointers makes a quick check possible. 

The physical appearance and mechan- 
ical design of the engine gage unit have 
changed several times since the first one 
was used. The latest form, incorporating 
up-to-date principles of operation, con- 
forms to present-day requirements for 
standardization of size and shape and to 
new specifications for performance. 

The temperature indication is obtained 
with a remote electrical system, using a 
ratio-type electrical indicator actuated 
by a resistance-type thermometer bulb. 
The pressure indications are obtained with 
direct-reading mechanisms, with pipe lines 
transmitting the actual pressures to the 
instrument. The oil-pressure gage uses a 
pressure-sensitive bellows and gear 
multiplication of motion to the pointer. 
The fuel-pressure gage is a differential 
indicator using pressure-sensitive dia- 
phragms and a gear multiplication of mo- 
tion. 

Advancements in engine gage unit de- 
sign to meet new specifications and to 
facilitate quantity manufacture have been 
in keeping with the general advancement 
in aircraft instrumentation. 


INTRODUCTION 


AIRCRAFT ENGINE gage unit 
owes its existence to the need for 
reduced instrument panel space and for 
simplification of indications of three im- 
portant engine operating conditions. 
Instead of having three separate in- 
struments for lubricating oil tempera- 
ture, lubricating oil pressure, and fuel 
pressure, the pilot is provided with one 
that has three pointers so arranged on 
the dial face that operating conditions 
of each engine may be checked at a 
glance. 


DrsiGN PROGRESS 


This combination of three indications 
has been used in aireraft for many 
years, but the instruments have gone 
through many design changes that are 
best described by referring to four 


Presented at the National Fall Meeting, 
LA.S., Dayton, Ohio, November 9-10, 
1944. 

*Time Switch Engineer. 

Aireraft Instrument Engineer. 


salient features: (1) physical arrange- 
ment of indicating scales; (2) direct or 
remote indication of pressures; (3) 
direct-connected vapor pressure ther- 
mometers or remote electrical indication 
of temperature; (4) ranges of tempera- 
ture and pressure. 

In some of the earliest engine gage 
units, three separate units, each with 
its own enclosing case, were mounted on 
a common frame so that the scales were 
arranged in some desired relation. Fig. 
1 shows an early instrument with the 
three indicators arranged vertically. 
This arrangement evidently saved panel 
space and related the three indications 
by having them in a line, but the separa- 
tion of the three scales required that the 
pilot glance at each before he had ob- 
tained his information. Engine gage 
units of more recent design have the 
three elements mounted in a single en- 
closing case with the three pointers so 
located on the dial that the pilot can 
determine their positions by a single 


? 


ENGINE 


Fig. 1. Arn early form of engine gage unit. 


C. H. Ridgley. 


J. L. Theisen. 
glance. “This arrangement in the 


modern engine gage unit is illustrated in 
Fig. 2. 

The pressure elements of practically 
all engine gage units produced up to the 
present time have been direct-con- 
nected by pressure tubing to the engine. 
Most of the pressure-sensitive units for 
both the oil- and fuel-pressure elements 
have been Bourdon tubes of various 
sizes and shapes, and the pointer-operat- 
ing mechanisms, temperature compen- 
sation, ete., have been peculiar to each 
manufacturer. Before the advent of 
high speeds, high-altitude flying, and the 
modern carburetors in aircraft, a single 
fuel-pressure connection was sufficient. 
In recent years, however, it has become 
common practice to make connections 
to the carburetor as well as to the fuel 
line, and to measure the difference be- 
tween these two absolute pressures by a 
differential pressure element, rather 
than merely measuring the pressure of 
the fuel above atmospheric. 

All of the early designs of engine gage 
units measured the oil temperature by 
Bourdon tubes direct-connected to va- 
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Better Control .... 


OF HYDRAULIC POWER BRAKING 


Provi de thern 
“Hydr aulic j - the e 
F. eel” a magi 
gage 
Have sq.in 
Minimum desig 
Time lag charg 
SINGLE 

UNIT 


DOUBLE 25 Ib 
UNIT 


These valves have true “hydraulic feel” . . . the resistance to brake 

pedal movement is hydraulic and directly proportioned to the pres- 

sure in the brake. In the event of pressure or brake failure, the pedal 

is depressed without appreciable force thus giving the pilot instant 

warning of pressure loss. The time interval between pedal movement 

and brake application (or release) is minimized thus giving the im- 

mediate brake action which eliminates the tendency to overbrake. v ICKERS Incorporated 
These valves have high efficiency and are uniform; the control ob- 

tained is smooth and constant. The valve input pressure may be as 1414 OCAKMAR BLYP. 


high as 1500 psi and control is obtained with pressure as low as 25 psi — —e 

at the brake. Accurate control of braking is independent of pressure Oo bales 

in main hydraulic system providing only that system pressure is equal Eaplnners and Bemeee af 

to or greater than the pressure needed to provide maximum brak- OM Rydrasite Sauiganiint Snes: 3028 


oe Boots removed from Double Valve to show plunger adjustment which makes installation ecsier. 
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—100 


50 LBS 


Fig. 2. Front view of the General Electric 
engine gage unit, type GA-1. 


por-pressure bulbs in the oil line. This 
arrangement has been universally re- 
placed by remote-indicating electrical 
thermometers using a resistance-type 
thermometer bulb in the oil line con- 
nected to a d.c. indicating instrument in 
the engine gage unit. The modern in- 
dicating instrument is of the moving- 
magnet ratio type. 

Common scale ranges in early engine 
gage units were zero to 6 or 10 lbs. per 
sq.in. fuel pressure, zero to 100 Ibs. per 
sq.in. oil pressure, and zero to 100°C. 
oil temperature. Progress in engine 
design, lubricating-oil operating char- 
acteristics, the- use of turbosuper- 
chargers, and overall performance re- 
quirements of aircraft have demanded 
changes in scale range and in the condi- 
tions under which these instruments 
must operate satisfactorily. Scale 
ranges are now required to be zero to 
25 lbs. per sq.in. differential fuel pres- 
sure, zero to 200 lbs. per sq.in. oil 
pressure, and —70°C. to +150°C. oil 
temperature. Requirements for satis- 
factory operation under short-time 


applications of overpressure have been 
extended and the ambient temperature 
range has increased greatly. The pres- 
ent-day engine gage unit must withstand 
an oil pressure of 600 lbs. per sq.in. and 
must operate properly in ambient. tem- 
peratures between — 54°C. and +71°C. 
Since vibration frequencies on present 
aircraft are higher than on earlier 
planes, the modern engine gage unit 
must perform properly with vibrations 
up to 3,000 cycles per min. By fulfilling 
all these requirements, and by maintain- 
ing nominal scale errors less than 2 per 
cent of full scale, the modern engine gage 
unit justifies the confidence that pilots 
have learned to place in present-day air- 
craft instrumentation. 


A Mopern ENGINE GaGeE UNIT 


The operational specifications, briefly 
described in the preceding paragraphs, 
and the external appearance and di- 
mensions all adhere to Army-Navy 
specifications. These result in the over- 
all appearance of the modern engine 
gage unit as shown in Fig. 2 and in the 
cutaway view, Fig. 3. The case is solid 
black molded plastic and is attached to 
the cast brass base with four flat head 
screws. The window is assembled into 
the case from the inside and held with 
a snap ring. Referring to Fig. 3, the 
base “‘B” is the structural member on 
which all three indicating elements are 
mounted. The quarter-section of the 
base shows how the electrical connec- 
tions are made to the engine gage unit 
and one of the three pressure inlets is 
shown in section. In the general de- 
sign, the three elements contained in 
the engine gage unit have been treated 
as independent instruments insofar as 
possible. The temperature indicator is 
completely removable as a_ separate 


Fig. 3. Cutaway view of engine gage unit, General Electric type GA-1. 


Fig. 4. Temperature indicator for General 
Electric engine gage unit. 


electrical instrument, as shown in Fig. 
4, and it carries its own scaleplate. 


PRESSURE ELEMENTS 


Several important factors that re- 
quired careful consideration in the de- 
sign of the two pressure elements were: 
vibration characteristics; ability to 
withstand the high overpressures speci- 
fied; simplicity of construction; and 
ease of adjustment. 

A design in which the two pressure 
elements are entirely independent facili- 
tates repair and replacement; however, 
such a construction is heavier and less 
rigid and complicates the scale design. 
Therefore, in the unit illustrated in Fig. 
3 both pressure elements are mounted 
on a common base and have a common 
scaleplate. This base is made of a high- 
strength brass alloy, cast by the plaster 
of Paris mold process, and its ims 
portant mounting surfaces are accu- 
rately machined. This provides suffi- 
cient strength to withstand the forces 
applied when installing the unit and the 
internal stresses of overpressure. The 
use of brass facilitates soldering the 
connections to the pressure elements. 


Oil Pressure Element 


The schematic view (Fig. 5) and the 
photograph (Fig. 6) show the mechani- 
cal construction of the oil-pressure ele- 
ment. The pressure-sensitive unit of 
this element is a brass bellows (“‘B,” 
Fig. 5) which is satisfactory from the 
standpoint of drift or creep and ability 
to withstand the overpressure if its 
motion is restrained by the strong spring 
(“8S”). This combination gives a high 
spring rate that minimizes the effect of 
the vibration frequencies to which these 
instruments are subjected. 

The restraining spring (“‘S”) is of a 
cantilever type, its free end being used 
as the point from which the motion of 
the bellows is transmitted to the pointer 
shaft. With proper selection of bellows 
characteristics, spring constants, and 
lever arms, the end of the spring moves 
about 0.035 in. for full-scale pressure. 
Fig. 7 shows three representative char- 
acteristics—those of the two compo- 
nent parts and their working combina- 
tion. 
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DEPENDABILITY 
PROVEN IN 
WAR! 


Over 5 million 
hose lines 
and J million 
self-sealing 
couplings on 
U.S. Army and 
Navy Aircraft 
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SELF-SEALING 
COUPLINGS 


allow disconnection of liquid 
carrying lines without loss of 
fluid and reconnection with- 


out inclusion of air. 


NOW READY FOR 
ALL INDUSTRY 


3 PIECES—EACH REPLACEABLE 


DETACHABLE and REUSABLE FITTINGS 
Fittings can be removed from hose 
and reused over 100 times. 


ASSEMBLY WITHOUT SPECIAL TOOLS 
No tightening or adjustment after 
assembly. 


6 UNIVERSAL APPLICATION 


Low—medium and high pressure. 
Subzero to high temperature. 

Oil — fuel — water — air and many 
other chemicals. 


DEFLECTION IN INCHES 
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SALES OFFICES: Los A 


AEROQUIP CORPORATION, JACKSON, MICHIGAN, U.S. 
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Qe 


S355 5535 


Fig. 5. Schematic view showing mechanical 
construction of oil pressure element. 


Fig. 6. Side view of engine gage unit 
showing oil pressure element and tempera- 
ture indicator. 


040 


030 


DEFLECTION IN INCHES 


010 


50 100 150 200 
INT PRESS IN POUNDS / SQUARE INCH—CURVE A 
ie) 5 10 15 20 25 30 
INT PRESS IN POUNDS / SQUARE INCH — CURVE B 
0 50 100 150 =200 250 300 
FORCE IN OUNCES—CURVE C 


Fig. 7. Characteristic curves of oil pres- 
sure element components: Curve A— 
Pressure-deflection characteristics of com- 
bination of bellows and spring. Curve B— 

tessure-deflection characteristic of bellows. 
urve C—Force-deflection characteristic of 
spring. 


A rigid but adjustable stop (‘‘T,” 
Fig. 5) fastened to the base, limits the 
motion of the spring and bellows to 
slightly more than full-scale travel when 
overpressure is applied and prevents 
these critical parts from being over- 
stressed at the higher pressures. Im- 
portance of the base rigidity and main- 
tenance of bellows and spring positions 
may be recognized from the fact that 
calibration is affected by an excessive 
amount if these parts change position 
by as much as 0.0005 in. during over- 
pressure, hot and cold cycles, handling 
and shipment, or normal use. 

The effect of ambient temperature 
changes on pressure-deflection char- 
acteristics of this element is controlled 
by making the cantilever spring from 
an alloy having a low temperature co- 
efficient of modulus of elasticity. Since 
this spring represents about 70 per cent 
of the total spring constant of the sys- 
tem, the effect of temperature changes 
on the deflection of the brass bellows is 
small enough to maintain the variation 
in the indication within — specified 
limits without additional compensa- 
tion. 

Conversion of the 0.035-in. motion of 
the end of the spring to 180° angular 
motion of the pointer is accomplished 
through a single adjustable lever arm 
and a single fixed 18:1 gear ratio, which 
are clearly shown in Fig. 5. <A low- 
torque, helically wound spring is at- 
tached to the pointer shaft to take up 


backlash and maintain contact between- 


the adjusting screw and the pusher sur- 
face on the end of the cantilever spring. 
The backlash spring is arranged so that 
the pointer follows the bellows motion 
up scale and is pushed down scale. 
This allows travel of the bellows and 
pusher beyond full-scale deflection on 
overpressure without straining the 
pointer mechanism. 

The mechanism of the oil-pressure 
element has been kept as simple as 
possible and the design includes provi- 
sion for easy adjustment. 


Fuel-Pressure Element 


The indication of the fuel-pressure ele- 
ment is the net difference between the 
absolute pressure at which the fuel is 
injected into the carburetor and the 
absolute air pressure in the carburetor. 
The mechanical construction of this 
element is shown in the schematic view 
(Fig. 8) and photograph (Fig. 9). 

The pressure-sensitive unit (Fig. 10) 
consists of two identical 1-in. diameter 
capsules, each consisting of two cor- 
rugated beryllium copper diaphragms 
soldered together at their rims. These 
two capsules are mounted in mechanical 
opposition by being connected together 
with a solid rod. Pressure is introduced 
into the capsules through threaded 
tubes. These tubes are also used to 
mount the capsule assemblies in the 
base. A pusher plate, attached to the 
center rod, provides the point from 
which the net motion resulting from 
both pressures is transmitted to the 
pointer. The force pressure- 
deflection characteristics of the capsules 


Fig. 8. Schematic view showing mechanical 
construction of fuel pressure element. 


Fig. 9. Side view of engine gage unit 
showing fuel pressure element and tempera- 
ture indicator. 


Fig. 10. Capsule assembly of fuel pressure 
element. 


must be such that the conditions as 
illustrated in Fig. 11 are met. The mo- 
tion resulting from this arrangement 
allows the use of a pointer-operating 
mechanism similar to the one on the 
oil-pressure element, except for di- 
mensional details. A backlash spring 
is used on the pointer shaft in the same 
manner as on the oil-pressure element. 

The manufacture of the diaphragms 
and the assembly of the pressure cap- 
sules for the fuel-pressure element re- 
quire extremely careful control of all 
operations. The soft beryllium copper 
strip for the diaphragms is given special 
laboratory tests for hardening and fo: m- 
ing characteristics before it is released 
for manufacturing. The diaphragms 
are carefully blanked and formed in 
solid metal dies and, after being 
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Fairchild C-82 “Packet” has a range of 4000 miles with 2 after 
cubic feet of cargo space—88% of the capacity of a railroad boxcar force- 
group 
4 owes great interest created by the Fairchild C-82 “Packet’’ select 
arises only partly from its obvious usefulness in the war. ame 
Many see this remarkable airplane as a “‘preview’’ of peacetime tures. 
things to come. Now an Army cargo and troop carrier, it may Cor 
well be the herald of future traffic in air freight. bient 
The C-82 has sometimes been called the “flying boxcar”. 
me 
It might also be called a ‘‘flying inventory of Revere aluminum justin 
tubing”, for in it is used a broad cross-section of the types make: 
and sizes of aluminum alloy tubing produced by Revere. In presst 
addition, Revere magnesium alloy sheet and plate are used for the o 
a number of purposes. Among them is the large instrument wal $ 
panel illustrated here. = 
The use of Revere magnesium in this new airplane is testi- yr ti ‘ Sa RoR | 
Here is the way @ Army truck can climb into the Packet" under its of bo 
mony to the way engineers have come to regard the w rought wn power. The ramp is carried inside the airplane. low I 
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nas ac ee . eee View of the instrument panel, one of the various units in the ““Packet’’ made aces 
ways to reduce unproductive weight. In the high strength- of Revere magnesium alloy sheet. adjus 
weight ratio of magnesium alloys, in the opportunity these In 
materials offer for increasing the local stability and stiffness presst 
of many structures without weight penalty, and in the sub- treat 
stantial weight savings often directly possible, engineers find oe 
an attractive avenue for advances in aircraft performance. —_ 
For detailed information on magnesium alloy sheet, plate, simul 
tube, rod, bar, extruded shapes and forgings, call Revere. A on ¢ 
Revere Technical Advisor will gladly consult with you. tests 
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Founded by Paul Revere in 1801 Th 
Executive Offices: 230 Park Ave., New York 17, N.Y. remo 
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Fig. 11. Sectional drawings of fuel pres- 
sure element capsule assembly under various 

essure conditions. Note importance of 

th force-deflection and pressure-deflection 
characteristics of each diaphragm. 


trimmed, are inspected for dimensions 
and contour. They are then mounted 
in special fixtures to prevent warpage 
and age-hardened in a closely controlled 
vacuum furnace. Another inspection 
of dimensions and contour is then made, 
after which the diaphragms are given a 
force-deflection test and sorted into 
groups from which the capsule pairs are 
selected for uniformity. The capsule 
assembly (Fig. 10) is soldered together 
with the aid of special positioning fix- 
tures. 

Compensation for the effect of am- 
bient temperature changes on the fuel- 
pressure indications is obtained by using 
bimetal supports for the lever-arm ad- 
justing screw (“‘A” in Fig. 8). This 
makes the mechanism of the fuel- 
pressure element as simple as that of 
the oil-pressure element. Adjustments 
for pointer travel are made in the same 
way on both elements. 

Friction in the pointer mechanisms 
of both pressure elements is inherently 
low because of the simplicity of the 
design. However, bearing and gear sur- 
faces are polished and the gear mesh is 
adjusted to assure minimum friction. 

In the manufacturing process the 
pressure elements are given stabilizing 
treatments that include temperature 
cycling, an application of overpressure, 
and 500 applications of full-scale pres- 
sure. These operations are performed 
simultaneously on a group of devices 
on a semiautomatic test stand. Final 
tests are made on pressure stands. Pre- 
determined scales are used on both pres- 
sure elements. This is particularly 
advantageous for field servicing because 
both scales are on the same metal plate. 


TEMPERATURE INDICATOR 
The temperature indicator is of the 


remote-indicating electrical type and 
uses as its detector a resistance-type 


thermometer bulb. The characteristics 
of both the bulb and the indicator must 
be closely controlled to allow inter- 
changeability. 

The thermometer bulb (Fig. 12) con- 
sists of a wire-wound resistar encased 
in a steel tube. This bulb is screwed 
into the oil line-of the engine and elec- 
trical connections are made between it 
and the temperature indicator. Fig. 13 
shows the temperature-resistance curve 
of the thermometer bulb. An average 
lead resistance of 0.16 ohm is added to 
these values to prescribe the calibrating 
resistances for the various points on the 
temperature-indicator scale. 

The indicating element of the tem- 
perature indicator shown in Fig. 4 is of 
the moving-magnet ratio type. The 
indication is provided by a permanent- 
magnet rotor, which is attached to the 
pointer shaft, rotating in a field pro- 
duced by two sets of coils mounted per- 
pendicular to each other in a die-cast 
frame. Referring to Fig. 14, coils C; 
and C2 carry a constant direct current 
and coils M; and M; carry a variable 
direct current. This latter current de- 
pends upon the variation in resistance 
of the thermometer-bulb arm of the 
Wheatstone bridge circuit. The rotat- 
able magnet aligns itself with the vector 
sum of the magnetic fields of the. two 
coils just described. Fig. 15 shows 


Fig. 12. General Electric thermometer 
bulb used with the engine gage unit for 
measurement of oil temperature. 
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Fig. 13. Temperature-resistance charac- 


teristics of the thermometer bulb shown in 
Fig. 12. 


C, ond Cg~constgnt current coils 
M, ond M, “main coils 


Fig. 14. Schematic diagram of remote- 
indicating system of temperature measure- 
ment, with ratio-type indicator connected in 
Wheatstone bridge circuit. 


Fig. 15. Vector diagrams of flux from coils 
in the temperature indicator. 


these vector relations. The center of 
rotation is shown in three positions for 
clarity. 

Vector C—represents the flux from 
the constant-current coils. The length 
of this vector is affected by the flux 
distribution through the rotor. 

Vector M—represents the flux from 
the main coils. The length of this vec- 
tor is determined by the resistance of 
the thermometer bu_b. 

Vector P—represents the resultant 
flux with which the rotor and pointer 
are aligned. 

A small “pull-off” magnet, which is 
located so that it exerts a constant 
torque on the rotatable magnet, returns 
the pointer to the lower end of the scale 
when voltage is removed. A magnetic 
shield, a metal cylinder of high mag- 
netic permeability, serves to protect the 
instrument from the earth’s field and 
to prevent interaction between the mag- 
netic fields of this instrument and mag- 
netic compass elements nearby in the 
plane. 

One of the important features of this 
ratio-type instrument is the small effect 
of voltage variation on accuracy of in- 
dication. A reduction in voltage from 
28.5 to 22.5 volts causes a maximum 
change in indication of from 3 to 6°C., 
depending upon the pointer position. 

The temperature indicator is designed 
so that it can be built and adjusted as a 
complete instrument and then as- 
sembled into the engine gage unit after 
the pressure elements have passed pre- 
liminary tests. Although the design of 
the temperature indicator has several 
unique features, it is manufactured by 
conventional instrument methods. The 


(Continued on page 32) 
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the blackest night—this 
pilot stays on his course... on in- 
struments, 


The twoold faithfuls, the Sperry Gvro- 
Horizon and Directional Gyro, have 
taken the mental gymnastics out of in- 
strument flying. 


With the Gyro-Horizon the pilot has 
an attitude reference within the air- 
plane. He can tell whether the plane is 
banking, climbing, gliding, or flying level 
... without outside visibility. 


For directional indication, the Direc- 


tional Gyro gives the pilot a reliable ref- 


erence within the airplane regardless of 
turns, banks, glides, or climbs. He can 
fly straight courses and make precise 
turns . . . without outside visibility. 

Since 1929, over 250,000 pairs of these 
instruments have been supplied to mili- 
tary and commercial services. They are 
standard equipment on all airlines. 

The Sperry Gyro-Horizon and Diree- 
tional Gyro may now be obtained in two 
basie types, air driven or electrically 
driven. 

Write our Aeronautical Department 
for further information. 


Sperry Directional Gyro 


Sperry Gyro-Horizon 


SPERRY GYROSCOPE COMPANY, ING. creat neck. 
or, 
the. She borfroration LOS ANGELES - 
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GYROSCOPICS 
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ELECTRONICS RADAR AUTOMATIC COMPUTATION SERVO-MECHANISMS 
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Radio Noise in Aircraft Engines 


SUMMARY 


The growing importance of radio equip- 
ment in aircraft operations, both com- 
mercial and military, requires the complete 
elimination of engine-ignition radio noise. 
This is shown to be entirely possible. 
Characteristics of the ignition impulse 
and its radio-frequency effects are out- 
lined. It is shown that resonant oscilla- 
tions in the ignition system cecur above 10 
megacycles and that resistance wire igni- 
tion cable markedly reduces the intensity 
of these oscillations. Filters for magneto 
grounding circuits are found to have a 
limited value in the V.H.F. range. Shield- 
ing concepts and the principles of shielding 
design are presented with emphasis on 
the problem of obtaining continuity of the 
shield at joints and parting surfaces. 


Conducting gaskets of various types are , 


described and the conditions that they 
must satisfy to achieve shielding effective- 
ness are stated. Some recent tests show 
wide differences in the shielding effective- 
ness of various types of flexible shielding 
conduit.. Practical testing methods for 
the design engineer are suggested. 


INTRODUCTION 


Se THE DAYS Of the earliest experi- 
ments with air-borne radio equip- 
ment, the radio interference created by 
the ignition system has been a serious 
problem. Without some form of sup- 
pression the operation of receiving 
equipment was all but impossible. The 
earliest experiments with shielding were 
seldom carried beyond the point of pro- 
viding tolerable reception. When more 
sensitive receiving equipment was de- 
veloped, attempts were made to im- 
prove the shielding but again only to 
the point where the radio noise could be 
tolerated. There seems to have been 
little attempt to explore the limits of 
shielding effectiveness. 

During the past 10 years there has 
been little shielding improvement that 
might be classified as fundamental in 
nature. In fact, the original purpose 
of shielding seems to have been lost 
sight of and it is found that the princi- 
pal changes and improvements were 
made for mechanical reasons. The ig- 
nition engineer and the mechanical engi- 
neer saw in the shielding system an ex- 
cellent means of providing mechanical 
protection and a simple way of pressuriz- 
ing the system for improved high-alti- 
tude performance. The theory of shield- 
ing was searcely understood, as evi- 


Presented at the National Fall Meeting, 
L.A.S., Dayton, Ohio, November 9-10, 
1944. 

* Captain, Air Corps, Aircraft Radio 
Laboratory. 


ALFRED E. TTACHMAN* 
Wright Field 


denced by the introduction of such in- 
novations as rubber gaskets. While 
radio engineers burned the midnight oil 
to develop new and highly sensitive 
equipment, the ignition system was 
being slowly but surely turned back to 
a.primitive spark transmitter. <A 
crisis was reached when V.H.F. radio 
equipment was first installed. As will 
later be shown, the ignition system is 
an excellent transmitter at these fre- 
quencies. Since the problem was pri- 
marily the concern of radio engineers 
and could be solved only by those 
familiar with the art, the Aircraft Radio 
Laboratory at Wright Field was given 
the job of finding a solution, 


CHARACTERISTICS OF THE IGNITION 
IMPULSE 


Discussion of the ignition radio-noise 
problem might well begin at that point 
in the cycle of magneto operation where 
the rotor has built up a strong electro- 
magnetic field about the closed primary 
circuit. The breaker points are timed 
to open at this critical juncture, thus 
interrupting the fiow of current in the 
primary circuit and causing a sudden 
collapse of the magnetic field about the 
primary and secondary windings. This 
induces a voltage in the secondary which 
is proportional to the number of turns 
and to the rate of magnetic collapse. 

Theoretically, the magnetic field 
might collapse instantly causing the 
voltage to rise at an infinite rate, but 
the magnetic reluctance of the core and 
the time constants of the resistance, 
inductance, and capacitance associated 
with the secondary results in a finite 
rate of collapse and a corresponding 
rate of voltage rise in the secondary. 
Although this voltage gradient is quite 
steep, it is not sufficient to cause serious 
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interference at very high radio fre- 
quencies. The greatest interference is 
raused by the almost instantaneous 
surge of current accompanying the volt- 
age breakdown of the spark gap. The 
peak intensity of the discharge current 
has been estimated by some investi- 
gators to lie between 50 and 150 amp. 
This current is proportional to the 
capacitance in the circuit. In this con- 
nection, it should be mentioned that 
flexible shielding conduit has a capaci- 
tance of 15 to 20 uuf per foot which, at 
voltages of the order of 10,000 volts, is 
capable of storing appreciable energy. 
The alarming figure of 50 to 150 amp. 
need not be taken too seriously, for the 
integrated power of a number cf dis- 
charges taken over a period of time 
would be very low. Estimates have 
been made that the average power out- 
put of a large magneto is in the vicinity 
of 10 to 20 watts. Of this amount, 
only a small part is converted to radio 
energy. Further, the amount of power 
converted to radio energy is distributed 
over the entire radio spectrum with the 
result that the energy in any small band 
of frequencies is extremely small. By 
inserting a radio-frequency galva- 
nometer in series with certain portions 
of the shielding harness, radio-frequency 
currents of 30 milliamperes have been 
measured. Again, it should be remem- 
bered that the current so indicated in- 
cludes radio-frequency energy scattered 
over a broad band of the radio spectrum. 

Analysis of the intensity of this radio- 
frequency energy versus frequency 
would be exceedingly difficult to make. 
However, some general characteristics 
are known. In the absence of resonant 
conditions, the discharge of current 
through a gap will set up an electro- 
magnetic shock wave which, if inter- 
cepted by a resonant circuit such as the 
first tuning circuit of a receiver, will im- 
part oscillation to the circuit and thus 
be detected. The steepness of the shock- 
wave front is sufficient to impart oscilla- 
tion to resonant circuits from low radio 
frequencies well up into the ultra- 
high-frequency range. If the discharge 
of current takes place in an electrically 
resonant circuit, a decaying wave train 
of oscillations will follow at the fre- 
quency of resonance. 

The circuits of an ignition system have 
numerous resonances that have a 
marked influence. on the radio-noise 
potentialities. The high-tension cables 
of the ignition system are, in effect, 
transmission lines that are grossly mis- 
matched as to correct terminating im- 
pedance, with the result that impulse 
excitation causes damped _ oscillations 
to take place. The fundamentals and 
harmonies of these oscillations are 


| 
| 
| 
ry 
) 


14 AERONAUTICAL ENGINEERING REVIEW—AUGUST, 


BY THIS SYNTHETIC 
RUBBER MAT MADE BY 


MORGANITE BRUSH CO.,INC., of Long Island, N.Y. 
installed the modern sand-blast equipment illustrated 
above. Function of this machine is to blast-clean large 
quantities of small seals uniformly. 


To do this effectively and economically, the seals to 
be blast-cleaned are placed in the circular depressions 
moulded in the synthetic rubber mat illustrated. 


Before this synthetic rubber mat was developed by 
ORCO engineers, experimental mats were made of 
various materials. All failed to stand up under the de- 
structive abrasive action of the blast-cleaning operation. 


After sand-blasting thousands of seals held in position 
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by the ORCO-made synthetic rubber mat, Mr. L. 
Renhall, Production Supervisor of “MORGANITE” 
states that the mats “show no signs of wear.” 


In addition to its high resistance to abrasion, the ORCO 
synthetic rubber mats have the advantages of light 
weight (for ease in handling) and flexibility (for 
expediting removal of seals after blast-cleaning). 


This is one of almost countless instances where 
ORCO rubber engineering is called upon to meet 
combinations of related specifications. When YOU 
face problems in rubber and synthetic rubber, call 
for “ORCO-OPERATION.” 


ORCO-OPERATION is a one word 
designation of complete cooperation 
in engineering and manufacturing 
mechanical molded and extruded rub- 
ber parts including rubber-to-metal 
adhesion processes ... all available 
at The Ohio Rubber Company. 


Tre Quio Russer Company 


BRANCHES: DETROIT * NEW YORK © CHICAGO 
INDIANAPOLIS * WASHINGTON © CLEVELAND 
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governed by the electrical length of 
the cables. The lowest fundamental 
resonance is given approximately by 
the formula 


= 2,952V/f 


where 
\ = length of wave in conductor 
(inches) 
\’ = propagation constant (approx. 


0.7 for a concentric line with 
air and rubber insulation) 
f =frequency megacycles 


Fig. 1 gives a graphic solution of the 
formula showing quarter-wave and half- 
wave resonances versus the conduit 
length in inches. (Conduit length and 
cable length are here used interchange- 
ably.) Since cable lengths seldom ex- 
ceed 150 in. (which for quarter-wave 
operation would resonate at 13.8 mega- 
cycles), resonant conditions are seldom 
found at lower frequencies. However, 
resonant conditions in the V.H.F. 
spectrum are markedly in evidence 
with the resultant reinforcement of 
radiation at these frequencies. 


RESISTANCE DAMPING 


The production of radio-frequency 
oscillations in the ignition cables is in- 
cidental to the operation of the ignition 
system and not essential to its proper 
function. It is possible to provide 
electrical damping of these oscillations 
without adversely affecting the ignition 
system and thus reduce the radio noise. 
Two methods are readily available. 
One is by use of suppressor resistors 
located at the plugs and the other by 
employing high-resistance wire .in the 
ignition cable. 


Practical tests have been conducted to 
determine the effectiveness of resistance 
wire cable in reducing the intensity of 
oscillation. For this purpose, two stand- 
ard tubular harnesses for an R-2800 
engine were obtained, one wired with 
standard ignition cable and the other 
wired with resistance cable having a 
value of 180 ohms per ft. Each harness 
was separately tested on the starboard 
engine of a B-26 airplane. Great care 
was exercised to make certain that the 
harnesses were attached in an identical 
manner. All tests were made with 
radio noise meters installed in the air- 
plane with their antennas projecting 
through the top of the fuselage. The 
noise meters used in these tests were the 
RCA Model 312-C and Measurements 
Corp. Model 58. The airplane was 
situated in the center of the flying field 
at a point farthest removed from all 
other sources of noise. The engine was 
operated at a constant speed of 1,500 
r.p.m. Since the prime purpose of 
the test was to establish the difference 
between oscillation intensity of stand- 
ard cable versus resistance cable, it 
was desirable that there be an appreci- 
able leakage of ignition noise over and 
above the area noise at all frequencies 
within the spectrum of the test. To 
satisfy this condition it was necessary to 
remove some of the shielding in such a 
manner that the leakage produced 
would be fixed and comparable for both 
harnesses. This was accomplished by 
insulating one end of the shielding on 
the magneto high-tension lead and re- 
moving the distributor covers. 

Fig. 2 gives the result of the test. The 
curious crossover that takes place at 
approximately 5.5 megacycles went 
unnoticed at the time data were being 
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collected and is presumed to have been 
caused by a transmitter, the strength 
of which varied during the interval of 
the test. Neglecting this, the most 
striking information obtained from the 
graph is that the principal radiated 
noise lies above 10 megacyeles and that 
no resonant conditions are in evidence 
below 13 megacycles. The greatest 
improvement caused by the resistance 
sable occurred in the frequency range 
where circuit oscillations are known to 
exist. Since the resistance is distributed 
throughout the cable, there will be re- 
sistance in every current loop no matter 
what the standing wave pattern. Un- 
like a resonant tank circuit, a resonant 
line circuit has distributed constants 
and it is, therefore, necessary that the 
resistance be distributed in order to 
have the maximum damping effect. 

In the region below 10 megacyeles the 
improvement is negligible and, although 
a crossover exists below 0.9 megacycle, 
it is so slight as to be of little signifi- 
cance. Bearing in mind the logarithmic 
presentation of the graph, it is of inter- 
est to compare the tremendous ratio of 
approximately 2 microvolts at 2 mega- 
cycles to 4,000 microvolts at 90 mega- 
cycles. In the range between 10 and 
150 megacycles, the substitution of re- 
sistance cable yields an average noise 
voltage reduction of 17 to 1 which is 
equivalent to a 24 db. reduction in 
noise level. This indicates that almost 
any existing ignition system having un- 
desirable leakage due to the shielding 
san be improved a substantial amount 
by a complete substitution of resis- 
tance wire cable. Recent tests have 
shown negligible improvement when 
only a portion of the cable is resistance 
wire. 

It would be of interest to consider the 
problem above 150 megacycles but un- 
fortunately suitable radio noise-measur- 
ing equipment is not available. How- 
ever, it can be safely assumed. that 
oscillations occur well up into the ultra- 
high-frequency spectrum. 

It was desired to know the differ- 
ence in damping effectiveness for the 
same amount of resistance lumped at 
the spark plug instead of being dis- 
tributed throughout the high-tension 
cable. Theoretically, it appears that 
the resistor at the spark plug will be 
located at a voltage loop with respect to 
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The new Ignition Coil Box 
Assembly used for two Janitrol 
100,000 Btu Cabin Heaters in 


Douglas C 54's. 


instant heater ignition at record altitudes 


. .. dependable Janitro! heating comfort in high 
altitude planes ...at temperatures to 67° below zero! 


ital high your planes may fly, you're 
assured of reliable, split-second ignition 
with Janitrol Aircraft Heaters. 


Yes! Altitude chamber tests at 63,500 ft. prove 
that with the newly designed high altitude spark 
ignition system, Janitrol Aircraft Heaters ignite 
—without fuel preheating—at altitudes higher 
than present day planes fly. 


Service installations show up to 1000 hour 
operation without attention. Battery current con- 
sumption is reduced—installation simplified— 
due to elimination of preheating. 


More than that, due to instantaneous response 
of this ignition system to sensitive thermostatic 
temperature control, new standards of constant 
cabin temperature are possible. 

Already, Janitrol Aircraft Heaters using this 
heavy duty ignition system are standard on 
Douglas C-54 airplanes, and are specified for 
increasing numbers of others. If dependable, 
low-cost heating comfort is important in the 
planes you are building or operating, write 
Surface Combustion for further facts on Amer- 
ica’s most complete line of aircraft heaters for 
every requirement. 
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circuit oscillation and will have little 
effect in dissipating the oscillating 
currents. 


Distributed Resistance vs. Lumped 

Resistance 

To make a comparison between the 
effectiveness of distributed resistance 
versus lumped resistance, a test arrange- 
ment was set up consisting of a shielded 
magneto and a shielded spark gap, with 
a length of shielded high-tension cable 
between. The length of cable was 
chosen to give 1,000 ohms total resist- 
ance for a cable having 180 ohms per ft. 
The resistor spark plug was also 1,000 
ohms. A cylindric copper shield was 
inserted midway in the shielded line 
and a small transverse slit made in the 
cylinder. An electrostatically shielded 
probe coil was fastened in inductive 
relation to the leakage field at the slit 
and connected to Measurements Model 
58 noise meter. The object was to com- 
pare the intensity of oscillation within 
the shield for four different conditions of 
operation: 


(a) With standard  high-tension 
cable and a standard plug. 

(b) With resistance wire cable 
180 ohms per ft. and a standard plug. 

(c) With resistance wire cable 500 
ohms per ft. and a standard plug. 

(d) With standard high-tension 
cable and a 1,000-ohm resistor plug. 


While the data so taken could not be 
directly compared with the radiation 
tests made on the R-2800 engine, it was 
nevertheless considered a satisfactory 
means of indicating the relative merit. 
The resonance conditions that are evi- 
dent in these curves include nonuniform 
response of the measuring system. The 
test is therefore only comparative. 

The results of the comparison tests 
between standard high-tension cable 
versus resistance wire cable are shown 
in the graph of Fig. 3. The reduction of 
oscillation intensity when resistance 
eable is used is clearly evident. The 
improvement caused by raising the re- 
sistance value from 180 ohms per ft. to 
500 ohms per ft. is seen to be small. 

In Fig. 4, comparison is made be- 
tween a standard spark plug versus a 
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1,000-ohm resistor plug. Standard 
ignition cable was used in each case. 
The erratic and spotty nature of im- 
provement is not clearly understood but 
it is evident that the same amount of 
resistance distributed in the cable is 
much more effective. Recalling the 
small improvement below 10 mega- 
cycles when resistance wire cable was 
used in the R-2800 engine, it may be 
surmised that the primary effect of 
resistor plugs in the reduction of radio 
interference is due to the fact that they 
limit the initial peak surge of current 
with corresponding reduction of the 
shock-wave intensity. 


MAGNETO GROUNDING Circuit FILTERS 


Installation of an aircraft engine 
places certain engineering responsibili- 
ties upon the contractor in relation to 
the connecting of magneto grounding 
circuits and starting induction vibrators 
to see that such circuits do not act as 
radiators of ignition interference which 
is conveyed back along the circuits from 
the magneto. In most of the airplanes 
produced to date the shielding of the 
magneto grounding circuits has not been 
carried out as well as it might have been, 
with the result that some interference is 
radiated by these circuits. While this 
ean and should be taken care of by 
complete shielding of the circuits, the 
question is often raised as to the possi- 
bility of applying filters in the grounding 
circuit at the magneto, thus eliminating 
the need for further shielding. How- 
ever, these are two severe limitations to 
such a plan which seem impossible to 
overcome. One is that, in the design of 
most magnetos a capacitor of approxi- 
mately 0.2 microfarad is required across 
the magneto primary circuit. Because 
of magneto operating characteristics, 
this capacitance must remain within 
plus or minus 10 per cent of the design 
value. Accordingly, it is not permissible 
to use filters having a total shunting 
capacitance greater than 0.02 micro- 
farad. Within this range of capaci- 
tance, it is not possible to build filters 
having the required attenuation char- 
acteristics in the low radio frequencies. 
The second difficulty is that the in- 


ductance and resistance of filter coils 
must be relatively low in order that the 
magneto primary circuit will be effec- 
tively shorted when the grounding 
switch is closed. 


Conducted Noise Voltage 


It was desired to know what intensity 
of conducted noise voltage existed on 
the magneto ground circuits from 0.2 
to 150 megacycles. This might have 
been obtained with some difficulty from 
an actual airplane installation but, since 
the projected tests involved many hours 
of work, it was found desirable to build 
a test rig simulating the conditions to be 
studied. For this purpose a complete 
ignition system for an R-1820 engine 
was set up on a bench. The surface of 
the bench and backboard were covered 
with copper sheet. All spark plugs were 
inserted in spark chambers fastened to 
the ground plane and a means pro- 
vided for pressurizing the spark cham- 
bers with nitrogen gas. Attached to the 
gas cylinder was a pressure reducing 
valve. The magnetos were driven 
through a gear train at normal rota- 
tional speed. A length of aluminum- 
type flexible shielded conduit, such as is 
commercially used for the purpose, was 
used to shield the ground lead of one 
magneto. The conduit was bonded at 
two intermediate points to the ground 
plane. The conditions obtained in the 
operation of this ignition system closely 
simulated conditions to be found in the 
average airplane installation. 

The graph of Fig. 5 gives the con- 
ducted radio-noise voltage as measured 
with the shielded line in place but with- 
out a filter in circuit. The dotted line 
shows the results obtained with a 
typical filter. There are several things 
about this graph which are of special 
interest. One is the high order of in- 
tensity and the fact that the resonance 
conditions above 10 megacycles, which 
were found in the tests on the R-2800 
engine, are also present in these curves. 
It is quite apparent that the oscillations 
of the high-tension cables find their way 
by various couplings and appear in the 
primary circuit of the magneto. 
Another thing worth noting is that, in 
contrast to the radiation tests on the 
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Investigating the grain structure of a metallurgical subject, magnified 585 times. 


Arming radio for war 


MODERN GLOBAL WARFARE has subjected radio I 


played a very important part in developing the Collins 


communication equipment to hitherto unheard-of communication transmitters and receivers which 


forms of punishment. Not the least of these are 
extremes of shock and vibration, the enormous 
acceleration of high-powered aircraft take-offs and 
the abrupt deceleration of carrier landings. 

Such service requires not only a high degree of 
excellence in design and fabrication, but also an 
infinite amount of research in the field of available 
materials and their behavior under varying con 
ditions. 

Collins chemical and metallurgical research has 


have proved so trustworthy in Military service. 

The result of continuing research will be reflected in 
the Collins equipment available to commercial users 
after the war. Collins Radio Company, Cedar Rapids, 
Iowa; 11 West 42nd Street, New York 18, N. Y. 
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R-2800 engine, the intensity of the noise 
yoltage below 3 megacycles increases 
markedly with lower frequency. This, 
of course, is explained by the funda- 
mental difference in the way the two 
tests were made since, in the present 
test, conducted voltage is being meas- 
ured and not the radiation field. This 
freedom from radiation difficulties in the 
low-frequency part of the spectrum is 
merely due to lack of effective radiation 
means. 


The main conclusion drawn from these 
tests is that, within the capacitance 
limit of 0.02 microfarad, it is possible to 
build filters having between 20 and 60 
db. attenuation over the range of 10 to 
150 megacycles. Such filters can be 
attached readily and quickly in existing 
airplanes with corresponding reduction 
of radio noise in the V.H.F. range when 
such radio noise is due to an improperly 
shielded magneto ground system. There 
is considerable doubt that suitable filters 
can be built which will reduce the con- 
ducted noise voltage to a point low 
enough to permit complete removal of 


The reason for this phenomenon can 
be explained by considering the action 
of the electromagnetic field which 
always accompanies the flow of current 
in any conductor. For a steady-state 
direct current the magnetic field sur- 
rounding the conductor is stationary, 
being most intense at the very center of 
the conductor and growing rapidly 
weaker as the distance from the 
center of the conductor increases. If 
we consider the conductor to be com- 
posed of many thousands of parallel 
conducting filaments, it will be seen that 
the rise and fall of the magnetic field 
accompanying the flow of an alternat- 
ing current will cause a higher reactive 
voltage to be generated in the central 
filaments of the conductor than in the 
surface filaments, since the interior 
filaments are cut by all the magnetic 
lines of force, whereas the exterior sur- 
face filaments are cut only by those lines 
of force exterior to the conductor. Asa 
result, the central filaments of the con- 
ductor will have higher self-inductance 
than the filaments near the surface and 
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Viewed in cross section, the current 
density in a conductor falls off ex- 
ponentially with increasing depth. The- 
oretically, it never reaches zero, but, 
for all practical purposes, falls to an in- 
significant amount in a relatively short 
distance. For computation purposes it 
is customary to compare the degree to 
which various metals are penetrated by 
reference to the “‘effective depth of pene- 
tration.” The effective depth of pene- 
tration is defined as that depth at which 
the current density has fallen to 1/e 
or approximately 37 per cent of the 
surface current in a conductor of in- 
finite thickness. This depth is equiva- 
lent to a conducting shell that would 
have the same resistance to direct cur- 
rent as the complete conductor would 
have to alternating current. 

The depth of penetration depends 
upon the frequency, resistivity, and 
permeability. These are related in the 
formula 


d = 1,980 Vp/uf 


1a: . the current will choose the lower im- where 
the shielding. A much better job can : 
. : ; . pedance path near the surface. This d = effective depth of penetration it 
be done if, at the time a magneto is disproportionate amount of | self-in- ellective de} | 1 


designed, some thought is given to in- 


in. 
corporating the entire primary capaci- ductance between the surface fil aments p = resistivity in ohms-cm.* 
and the central filaments of radio- = permeabilit 
tance in a suitable pie-section filter. frequency conductors becomes more pr y 
This would have the great advantage q y : ‘ f = cycles per sec. 


that each of the two capacitors in the 
filter would be of the order of 0.1 micro- 
farad. If the capacitors were of good 
radio frequency design their effective- 
ness would be markedly greater, and it 
is believed that the R.F. choke section 
of the filter would have little, if any, 
effect on the magneto frequency pur- 
poses of the capacitor. 


In passing from this subject there are 
two thoughts that seem worthy of 


marked with increasing frequency, the 
result being that, for very high fre- 
quencies, the surface filaments carry 
nearly all of the current. This is 
known as “skin effect.” It can be 
shown that the same effect takes place 
when a radio-frequency wave impinges 
upon a shielded wall or in a concentric 
shielded line where the currents will 
flow on the inside surface of the sur- 
rounding shield. 


It is seen that the effective depth of 
penetration varies inversely as_ the 
square root of frequency. This means 
that, for any relatively thick conductor 
or shielding wall the effective depth of 
penetration at 100 megacycles will be 
one-tenth that at 1 megacycle. In non- 
magnetic metals the permeability factor 
is 1. The computation for depth of 
penetration in magnetic metals is less 


it seems odd to use a heavy, bulky, and aati Mil. 
expensive shielded electrical circuit to 
accomplish a switching operation that, sof 90 + 
with less weight, bulk, and complication BO-- 80 05 +- 
might be more easily and safely done bed i bath oe + 
with a switch located at the magneto o7+ 
and controlled by a small steel draw 50 sor 08 —- 
wire. The second thought is along the 
same line, except that a relay switch - + 
completely housed in a copper box 30 +. 30+ 
located on the magneto could be 1 + 4 
operated with a solenoid external to the — LEAD 
shield. By such an arrangement, the 
contacts associated with the magneto 
would be completely shielded and it T a a+ 
would be wholly unnecessary to shield -TIN ie 4 
the relay control wire. 
o+ o+ + 
SHIELDING —srass 1+ 
+ 
The method that holds almost limit- 
less possibilities in the suppression of 
PoOss1D1 pp 9-4 
ignition radio noise is the use of shield- 4+ 4+ 
ing. It is desirable at this point to T we 1 - 
most important concept is the surface r —coLo-~ T 
nature of radio-frequency currents. 2+ 
These currents flow on or near the sur- + COPPER (ANNEALED ? 
face of conductors rather than through cca 4 rj 
them. Direct currents or very low fre- a i 
quency alternating currents, on the | L 
other hand, flow rather uniformly 


through the entire cross section of a Courtesy Bendix Scintilla 
conductor. 


Fig. 6. Nomograph for determining depth of penetration. 
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Holley production facilities are 
still engaged in war work, but the 
postwar period will find these 
same facilities quickly available to 
produce promptly, with traditional 
regard for quality and dependabil- 
ity, a large portion of the aviation 
industry’s carburetor and acces- 
sory requirements. 

In the future, as in the past, alert 
engineering and sound manufactur- 
ing will providein Holley Products, 
maximum efficiency of design and 
reliability of performance. Look 
to Holley for postwar leadership. 


HOLLEY CARBURETOR COMPANY 


5930 Vancouver Ave., Derrorr 4, MiIcHIGAN 


HOLLE 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS axn ACCESSORIES 


reli: 
| 
ES 
I 
vie 
ew Planes 
4 x 
j 


RADIO NOISE IN 


reliable since permeability is a complex 
factor about which little is known at 
radio frequencies. However, since most 
magnetic metals have high resistivity, 
the effective permeability at radio fre- 
quencies must be high enough to offset 
this disadvantage. For ease of computa- 
tion the nomograph of Fig. 6 relates the 
various factors controlling the effective 
depth of penetration. 


Solid Wall Shielded Transmission 

Line 

Fig. 7 is an enlarged cross-sectional 
view of a solid wall shielded transmis- 
sion line showing the exponential distri- 
bution of current density in the inner 
and outer conductors. The drawing is, 
of course, not to scale and only for 
illustration purposes. The spectrum 
seale at the bottom of the figure is a 
greatly enlarged radial cross section of 
the outer shielding wall showing the 
logarithmic decrease of current density 
from the inner surface to the outer sur- 
face. The scale represents current 
distribution in a copper wall 10 mils. in 
thickness for a frequency of approxi- 
mately 1.4 megacycles where the outer 
surface current has been reduced to 1 
per cent of the inner surface current. 
The effective depth of penetration where 
the current has decreased to approxi- 
mately 37 per cent of the initial surface 
value is indicated. 

There is another useful concept by 
which the shielding effect of a coaxial 
line can be explained. In Fig. 8, several 
sketches are shown developing the two- 
wire open transmission line through 
several stages until it approaches a solid 
walled tube concentric with an inner 
conductor. In this series of figures the 
instantaneous _ positive conductor is 
shown as a dot and the negative as a 
circle. The shape and intensity of the 
magnetic fields illustrated are only 
approximate. Fig. 8A shows a two-wire 
line with relatively close spacing. There 
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is considerable field cancellation as 
shown. In Fig. 8B there are two return 
conductors, diametrically opposed, each 
sharing half of the circuit current with 
the resultant further reduction of ex- 
terior magnetic field. Figs. SC and SD 
show a further reduction of the exterior 
field when the number of return con- 
ductors are increased about the periph- 
ery. As the outer ring of conductors 
becomes more closely spaced, the mag- 
netic lines of force, being in the same 
direction, will tend to link together 
forming a continuous, more or less cir- 
cular, belt about the circumference of 
the circle. In Fig. SE the number of 
periphery conductors has been in- 
creased in number and in depth. The 
innermost conductors, having lower 
reactance, carry the major portion of 
the current. Accordingly, the strong- 
est countermagnetic field is set up by 
these inner conductors, with less and 
less current and weaker fields set up in 
those farthest removed from the center. 
Carried to its logical conclusion, an 
infinite number of return conductors 
distributed uniformly about the central 
conductor would cause the magnetic 
field to remain entirely inside the ring 
of return conductors. In fact, the 
depth to which a magnetic field will 
penetrate into such a ring depends upon 
the density and resistivity of the con- 
ductors and the frequency. Here we 
might form a concept that ties in with 
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DEPTH PENETRATION 
Fig. 7. Current density versus effective depth. 
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the effective depth of penetration in 
metals by stating that the more highly 
conductive metals behave as though 
they were composed of dense concen- 
trations of conducting filaments. 


Consider now that a longitudinal slit 
of very small width is made in the outer 
wall of a concentric line. Such a slit will 
interrupt the flow of current in only a 
few filaments of the conductor and the 
conductance will not sensibly be dis- 
turbed. In addition, since the slit is at 
right angles to the interior magnetic 
lines of force, they will not tend to bulge 
through. The net result is that there 
will be an insignificant amount of leak- 
age. On the other hand, if a transverse 
slit is made in the outer shielding wall. 
many conducting filaments will have 
been severed and the longitudinal eur- 
rent flow will be diverted around the 
ends of the slit. With the absence of 
current flow across the slit, there will be 
no opposing magnetic field and the mag- 
netic lines of force from the central con- 
ductor will bulge forth through the slit 
since the slit is now parallel to the mag- 
netic lines of force. Accordingly, the 
degree of leakage will be relatively seri- 
ous. In fact, the degree of leakage will 
be approximately proportional to the 
length of the transverse slit. If the 
transverse slit is extended for 359° 
of the circumference, all of the return 
currents in the shield will be concen- 
trated in one narrow bunch of conduct- 
ing filaments. The resistance of this 
small group of conducting filaments 
will be considerably greater than the 
solid wall, with the result that a sub- 
stantial potential difference will de- 
velop between the sections of the tube. 
This will be aggravated by the voltage 
drop due to the inductance of the fila- 
ments and thus the leakage will become 
more serious with increasing frequency. 


The concept can be reversed starting 
with a completely severed tube. Under 
this condition leakage will be practically 
uninhibited, being reduced to a finite 
amount when one conducting filament 
is joined across the gap. If now a sec- 
ond filament is joined across the gap 
180° removed from the first, there will 
be one-half the current in each path re- 
sulting in a 50 per cent reduction of the 
leakage. If two more conducting fila- 
ments are joined, making 90° intervals, 
the leakage will again be reduced one- 
half. Continuing this process until all 
filaments are joined together, the leak- 
age will fall to that amount normal to 
the depth of penetration in the material 
of which the shield is made. If the 
thickness of the wall is now doubled, the 
shielding effectiveness will be doubled. 
That is to say, if the shielding effective- 
ness for a given thickness is 10 db., it 
will be 20 db. for twice the -thickness. 
The fact that transmission loss com- 
puted in decibels is linear with respect 
to thickness is due to the fact that both 
current distribution and decibels are 
logarithmic functions. It should be 
pointed out that this is only the trans- 
mission loss and does not include re- 
flection loss. The latter has been 
neglected for simplicity of explanation 
and for further treatment of the sub- 
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Will your magneto supply your engine with its full ignition requirements? 
If it is an American Bosch, it will . . . because American Bosch makes 
sure of it. 

In this laboratory scene, a technician is giving the magneto its voltage 
output test. A 75,000-volt rectifier tube and a high-precision voltmeter 
are literally taking the pulse of power . . . making sure that the magneto 
meets maximum voltage requirements with a power plus. 

This is just one of many examples of Precision Production for Power 

- your assurance of dependability through years of service. 


AMERICAN BOSCH CORPORATION 
Springfield 7, Massachusetts 
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PRECISION PRODUCTI 


American Bosch Magnetos are serving 
with distinction on many great allied 
war planes and in more than 25 other 
military applications. They are now 
available for essential domestic use 


AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS * 


FUEL INJECTION EQUIPMENT 


DECIBELS ATTENUATION PER MIL THICKNESS 
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WAVE ATTENUATION IN 
NON MAGNETIC METALS 


(NEGLECTING REFLECTIONS?) 


DECIBELS ATTENUATION PER MIL THICKNESS 


RESISTIVITY MICROHMS CM? 


MEGACYCLE S 
Fig. 9. 


ject the reader is referred to Schel- 
kunoff’s excellent book.! It is sufficient 
to say that reflection loss will add fur- 
ther attenuation depending to a large 
extent upon the geometry of: the shield 
and the absorption of the metal. By aid 
of the graph of Fig. 9, the decibels of 
attenuation can be quickly computed for 
any thickness of metal when the re- 
sistivity and frequency are given. 


Shielding Joints 


While the theory and concepts have 
been developed for a concentric trans- 
mission line, the same application may 
be made for magneto and distributor 
covers. Here it is found that doubling 
the number of flange screws (by halv- 
ing the spacing) results in reducing the 
leakage by one-half. It is quickly seen 
that, where the minimum of leakage is 
desired, the spacing of the screws be- 
comes a limiting factor. The conclusion 
is reached that the only complete solu- 
tion is to have continuous line contact 
at all points and cover flanges. The 
width of the contact should be that 
amount necessary to satisfy the per- 
missible depth of penetration for the 
type of metal employed. For metals 
such as magnesium, aluminum, and 
brass, the width of the required contact 
is : the order of a few thousandths of an 
inch, 

Recalling that the maximum inter- 
ference from the ignition system is in 
the V.H.F. range and that joint leakage 
increases with frequency, it becomes ap- 
parent that the problem of joints in 
shielding is far more serious than the 
leakage due to penetration. This is 
further aggravated by the fact that the 


conduits become fairly efficient radiators 
at very high frequencies, once exterior 
surface currents have been set up. It is, 
therefore, of utmost importance that 
joints be made completely tight and in 
such a manner that they will remain so 
for along time. One of the most notice- 
able faults in current design of bolted 
flange construction is the lack of stiff- 
ness. This results in bowing of the sur- 
face between the points where bolt pres- 
sure is applied. Thermal effects should 
also be considered. Instances have 
been reported of ignition systems that 
were quiet when tested on the ground 
but were quite noisy in flight, especially 
in cold weather. 

When the flange area is large the pres- 
sure per unit area is low and the metals 
do not mesh into one another in the 
manner required for perfect contact. 
The unit pressure must be high to break 
down resistance films, such as corrosion 
products, oil, and dirt. For joining 
tubular members, it has been found 
that a spherical section forced into a 
steep angle conical seat yields excellent 
results. The width of the line contact in 
such an assembly is usually sufficient 
to meet the shielding requirements. 
For larger joints, such as covers, it 
appears that the best solution is to 
make them circular in design since, by 
lathe operations, it is relatively easy to 
turn out true geometric shapes having 
true planes. Taper designs should also 
be considered as a means of multiplying 
screw pressure. 

It should be pointed out that, al- 
though the current density decreases 
exponentially with wall thickness, never- 
theless the actual exterior surface cur- 
rent varies in direct proportion to the 


current on the inside surface. The 
heaviest shielding is, therefore, required 
at those points in the system where the 
interior surface currents are the most 
concentrated. Similarly, the joint prob- 
lem is most severe where the joint is in 
series with a heavy current flow. For 
example, the problem of making a satis- 
factory joint around a distributor cover 
is a great deal more difficult when the 
ignition manifold is attached to the 
cover, since the interior surface currents 
of the manifold will flow across the cover 
flange mating surfaces. 

There is a popular misconception that 
leakage at joints and parting surfaces 
‘an be prevented by employing stepped 
construction or overlapping aprons in 
much the same way that light rays are 
trapped. Such constructions do no 
good by themselves, since radio-fre- 
quency currents will follow the surface 
no matter how much it is serrated. 
However, there is one special type of 
construction which will permit openings 
to be made in the shield without leakage. 
For want of a better name, the construc- 
tion is called an attenuating wave guide. 
This may consist of a metal duct of 
cylindric or other type of cross section, 
one end of which is fastened electrically 
tight to the shield at the point of open- 
ing. The length of the duct should be 
several times its maximum cross section. 
Small metal tubes or ducts having 
lengths several times their maximum 
cross-sectional dimension will not trans- 
mit wave lengths higher than a few 
centimeters. In fact, wave guides will 
transmit radio energy only under certain 
critical conditions. Attenuating wave 
guides can be usefully employed in 
ignition systems where ventilation is 
desired. 


GASKETS 


While to a large extent the design of 
‘oints can be improved to obtain metal- 
to-metal contact, there are times when 
the difficulty seems almost insurmount- 
able. The use of shielding has grown to 
include the elimination of moisture and, 
in some cases, retention of air pressure. 
Accordingly, the joints in an ignition 
system must be hydraulically correct as 
well as satisfying the needs of good 
shielding. The use of common gasket 
materials will not provide for the shield- 
ing purpose, and, if gaskets must be 
used, it is necessary that they be elec- 
trically conductive. 


Gasket Materials 


Early experimenters tried gaskets im- 
pregnated with graphite and rubber 
compounds loaded with carbon. It was 
soon discovered that these did not have 
sufficient conductivity. A gasket must 
not only provide uninterrupted contact 
between the mating surfaces but it 
must also have the required degree of 
conductivity for a suitable shielding 
wall. The specific resistivity of carbon 
is so high that a very great thickness 
would be required to satisfy depth of 
penetration considerations. 

Conducting gaskets made of soft 
highly conductive metals, such as silver, 
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7 that fight a winning war 


CAN WIN YOUR PEACETIME BATTLES TOO* 


HE SAME high standard of spring engi- 
geen that has enabled us to produc 
—by the millions—the infinite variety of pre- 
cision springs required for America’s weap- 
ons of war, is ready, when the time comes, 
to supply your needs for springs for peace- 
time purposes. 

The springs that accurately time the sec- 
onds in a poised hand grenade, that control 
the delicate precision instruments of a Super- 
fortress, or that keep a block buster from 
bursting in mid-air are perfectly designed, 


* Whether you plan to use. springs to cushion the pounding drive of a 
locomotive, to smooth the ride of a speeding car, to soften a helicopter's 
landing, or to control the action of a sportsman’s reel, our spring spe- 
cialists will gladly show you what springs to use to get the best results 


. . . 
perfectly adjusted for each specific job. 


They are the true prototypes of the better 


engineered, more efficient springs that will 
be available to improve your product of 
tomorrow, to increase its reliability, better 
its performance, or reduce its cost. 


American Steel & Wire Company 
Cleveland, Chicago, and New York 


Columbia Steel Company, San Francisco 
acific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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copper, or brass, will much more readily 
satisfy the shielding requirements. 
There is, of course, the problem of pre- 
venting corrosion of bare metal sur- 
faces, especially when dissimilar metals 
are present. However, experience to 
date has shown that this is not a serious 
problem and has caused little trouble, 
even when no protective measures were 
taken. The use of a heavy noncorrosive 
grease, with possibly an inhibitor added, 
will give the surfaces the necessary pro- 
tection for a long period of time. An 
even better substance is Dow-Corning 
DC-4 compound. This is not only an 
excellent water repellent but, in addi- 
tion, has constant viscosity over an ex- 
tremely wide range of temperatures. 
When such a coating is used there is very 
little danger of any corrosion taking 
place between service overhauls, at 
which time the surfaces should be 
cleaned and recoated. 


Corrosion Effects 


Microscopie corrosion films, such as 
aluminum oxide, are highly resistant and 
can seriously interfere with contact, 
thus causing leakage. In a gasketed 
joint this is a serious problem since 
there are twice as many contact sur- 
faces as in a metal-to-metal joint. For 
this reason aluminum seems to be a poor 
choice for a gasket material. The con- 
tact pressure requirements for gaskets 
are the same as for metal-to-metal joints 
and the same principles hold true, that 
is, a continuous line contact should be 
established with high unit pressure uni- 
formly distributed around the joint. 
Concentration of the pressure on a nar- 
row line of contact helps to insure that 
the gasket will be compressed into con- 
formance with the mating surface and 
thus make for air and water tightness as 
well. Much greater success may be 
anticipated when a gasket and the mat- 
ing surfaces are deliberately designed 
for optimum conditions, whereas at- 
tempts to design a gasket as a makeshift 
may be a complete failure. 

The requirements of a good gasket 
may be summarized as follows: 


(a) It should be made of a highly 
conducting metal, the thickness of 
which is great enough to satisfy the 
depth of penetration requirements. 

(b) It should be designed for a 
narrow line of contact and high unit 
pressure. 

(ec) Itshould have a high degree of 
resilience and the ability to conform 
to the mating surfaces. 

(d) It should be airtight and 
watertight. 


Multiple Point Contact Gaskets 


Several types of gaskets which might 
be classified as multiple-point contact 
gaskets have been developed. One of 
these consists of a metal screen impreg- 
nated with neoprene to make it oil- 
and watertight. The excess neoprene 
is buffed off to expose the screen. 
Another type consists of a neoprene core 
around which is wound a wire. In 
these types of gaskets it has been found 
that the shielding effectiveness is related 


to the fineness of screen mesh and to the 
closeness with which the wire is wound. 
The metal screen type of gasket has the 
disadvantage that a wide flange is re- 
quired before the conductance can ap- 
proach that of a narrow sheet of low re- 
sistivity metal. In effect, it can be com- 
pared to a strip of high resistivity metal 
since the resistivity per square centi- 
meter is considerably greater than for a 
solid sheet of the same thickness. In 
other words, it requires a large area of 
exposure to obtain the same number of 
conducting filaments. The wire-wound 
neoprene core is limited in exactly the 
same way. 

One of the most successful gaskets yet 
devised consists of a neoprene core over 
which is woven a braid of fine copper 
wire. This material is placed in a 
shallow groove and compressed be- 
tween the mating surfaces. better 
construction is to lay the gasket ma- 
terial in a deep groove into which a 
tongue from the opposing surface is 
forced. The success of this type of 
gasket apparently lies in the high degree 
of conformance obtained and the rough- 
ness or bite with which the braid es- 
tablishes contact. The wires in the 
braid are forced into contact with each 
other, forming an almost uninterrupted 
path for the flow of current. The chief 


objection to this type of gasket is that it . 


is not completely water- and airtight, 
although very good results have been 
obtained. 

More specific data on the perform- 
ance of various gasket materials are not 
yet available but the subject is one that 
can be readily pursued in a scientific 
manner. 


SHIELDING EFFECTIVENESS OF 
FLEXIBLE SHIELDING CoNDUIT 


Investigation has disclosed that there 
is considerable variation in the degree to 
which various types of flexible shielded 
conduit are penetrated by the radio- 
frequency energy generated in the igni- 
tion system. The leakage is most evi- 
dent in the range below 20 megacycles. 
It is apparent that flexible shielded con- 
duit, which depends largely on wire 
braid for the shielding wall, is relatively 
porous as compared to metal tubing. 
It seems obvious, and in fact is true, 
that for the same weight and type of 
metal a seamless metallic tube has 
greater shielding effectiveness than an 
all-braid tube. 

Metal hose used as the former of all 
flexible conduit is of two types of con- 
struction, one being made of strip brass 
formed into a spiral bellows and sol- 
dered in the seam, the other made of 
stainless steel or aluminum strip formed 
into a spiral which is interlocked to pro- 
vide a sliding action between turns. 
The shielding effectiveness of such ma- 
terial is governed by the thickness of 
the metat, its conductivity, and the 
“electrical tightness” of its construc- 
tion. In the case of the soldered seam 
brass hose, it would at first appear that 
the thickness of the brass would be the 
governing factor since the seams are 
soldered and are therefore electrically 
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tight. However, since the conductivity 
of solder is much less than brass, the 
shielding effectiveness is greatly re- 
duced. In interlocked hose construc- 
tion the shielding effectiveness is gov- 
erned by the conductivity of the metal 
employed and the degree of “electrical 
tightness” that can be obtained in the 
interlock. 

When a radio-frequency current flows 
in a shielded concentric line the interior 
surface of the shield will have a voltage 
drop per unit length which is propor- 
tional, among other things, to the flow 
of current on the interior surface. 
Within the metal of the shield the volt- 
age drop per unit length will become less 
and less, progressing from maximum at 
the interior surface to a minimum at the 
exterior surface. The more effective the 
shield, the smaller will be the potential 
drop per unit length on the exterior 
surface. When tested under the same 
conditions, it is possible to compare the 
effectiveness of the two sNielding con- 
duits by measuring the voltage drop 
across a given length of the exterior sur- 
face. If one of the conduits has the re- 
quired amount of shielding effective- 
ness for the application at hand, it may 
be employed as a standard of reference 
by which the shielding effectiveness of 
other samples may be found. For the 
conduit shielding of aircraft engine 
systems, it has been found that the 
shielding effectiveness of a copper tube 
having a wall thickness of ten thou- 
sandths of an inch is entirely adequate 
eee higher than 0.2 mega- 
cycle. 


Testing for Shielding Effectiveness 


To set up a suitable testing system 
for comparing shielding effectiveness of 
conduits, it is necessary to have a 
thoroughly shielded source of radio- 
frequency power. This source should 
be able to deliver a current that is 
several hundred times greater than the 
current encountered in normal applica- 
tion, in order that the exterior surface 
voltage drop will be a substantial, read- 
able amount. It is essential, of course, 
that there be no other source of leak- 
age except that due to penetration 
through the conduit wall. A check for 
leakage can be made by using a thick 
wall copper tube sufficient to attenuate 
the leakage through the wall to a neg- 
ligible amount. 

The test results that follow were 
made with 24-in. lengths of flexible con- 
duit that were compared to 24-in. 
lengths of solid copper tubing of various 
wall thicknesses. Two different sources 
of radio-frequency power were used. 
The first was a magneto contained in a 
shielding can with an electric motor 
drive external to the shield. The drive 
shaft was of plastic material and 
entered the shielding can through an 
attenuating wave guide. A high volt- 
age capacitor of 0.0125 uf was connected 
across the high voltage output of the 
magneto. This raised the apparent 
radio-frequency output considerably. 
A shielded spark gap was used to ter- 
minate the line. The voltage developed 
across the shielding was measured with 
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These antenna stubs are made for the U. S. Army 
Signal Corps. They are manufactured on a mass 
production basis with standard wood-working and 
metal-working machinery and tools. Because only 
one press and kiln operation is required, economi- 
cal fabrication is possible. Haskelite’s simplified 
process eliminates the necessity for costly dies. 
Minor revision in size or design can be made by 
changing the machining operation. Haskelite Com- 
preg can be held to tolerances almost unheard of in 
the woodworking field. This material will lend it- 
self readily to a wide range of applications. Fol- 
lowing are a few of the characteristics of Compreg 
which may be revealed at the present time. 


1 Density (both overall and sectional) can 
be controlled to plus or minus 5%. 


2 When the part must be kept in dynamic 
balance, the center of gravity can be con- 
trolled. 


Moisture absorption can be controlled to 
4% at 1.2 S.G. and as low as 1% on 
greater densities. This characteristic as- 
sures low volumetric change. 


Impregnation can be controlled to within 
plus or minus 1%. 


Write for complete details 


HASKELITE 


MANUFACTURING CORPORATION 


Better materials for the aircraft industry 
Dept. A-4, GRAND RAPIDS 2, MICHIGAN 


NEW YORK CHICAGO CLEVELAND 
ST. LOUIS DETROIT 
CANADA: Railway & Power Engineering Corp., Ltd. 
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RADIO 


Fig. 10. Conduit shielding test apparatus, 
1 Ferris 32A noise meter. 


a Ferris Model No. 32A noise meter. 
The arrangement of the apparatus is 
shown in Fig. 10. 

The test results shown in the two 
graphs that follow were obtained by the 
magneto/spark gap method. Fig. 11 
shows the microvolts drop versus fre- 
quency for four copper tubes with wall 
thickness as noted. It will be seen that 
the curves are fairly smooth as com- 
pared with those that follow on sam- 
ples of flexible conduit. The shape of 
the curve is determined primarily by 
the depth of penetration which varies 
inversely as the square root of frequency. 
However, a resistance hump at 5 
megacycles will be noticed in all of the 
magneto/spark gap tests. This is due 
to a resonant condition caused by the 
high voltage secondary condenser. 

The next series of tests were made on 
five samples of flexible shielding conduit 
as shown in Fig. 12. Sample No. 1 
consists of an interlocked aluminum 
metal hose covered with a fine wire 
aluminum braid. Sample No. 2 con- 
sists of a spiral brass bellows soldered 
in the seam and covered with a rela- 
tively open braid of copper wire woven 
in the one over and one under manner. 
Sample No. 3 consists of a spiral brass 
bellows soldered in the seam with a 
first layer of flat strip copper braid and 
an outer layer of finely woven copper 
braid woven in the two over and two 
under manner. Sample No. 4 consists 
of a spiral brass -bellows soldered in the 
seam with a first layer of tightly woven 
flat copper strip braid and an outer 
layer of tightly woven copper braid 
made in the one over and one under 
manner. Sample No. 5 consists of a 
stainless steel interlocked metal hose 
with a first layer of tightly woven copper 
braid, a layer of insulating material and 
a second layer of tightly woven copper 
braid with an outer covering of molded 
neoprene. For reference purposes, the 
curve of a copper tube having a wall 
thickness of 0.0106 in. is shown with a 
dotted line. These curves illustrate the 
wide differences of shielding effective- 
ness for different types of conduit con- 
struction. 

There are two principal difficulties in 
using the magneto as a source of radio- 
frequency power for these tests. The 
first is the small amount of equivalent 
radio-frequency current with resultant 
small potential drop across the better 
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Fig. 13. Conduit shielding test using oscillator and Ferris 32A noise meter. 


samples of shielding. The second 
difficulty is that the current output at 
any given frequency is unknown. Since 
the exterior surface potential of the 
shield is directly related to the current 
flowing in the central wire, it is desirable 
that the current should be maintained 
constant for various frequencies of test. 
With limited time and man power, a 
tunable signal generator having a high 
current output could not be built. 
From the test data taken by the mag- 


neto/spark gap method, it was con- 
cluded that some valuable information 
could be obtained with three fixed 
frequencies of 0.2, 3, and 10 mega- 
cycles. A simple well-shielded oscillator 
was built as shown in Fig. 18. Three 
separate oscillators with a switching 
arrangement were incorporated. These 
were contained in a double shielded box 
with the inner shield divided into com- 
partments. An interior and an exterior 
filter were required to reduce the power 
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is 
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Seamless Pipe and Tubing 


Technion! Bulletin 7.18 


HEAT TREATMENT 
or 
KE” MONEL AND “2” NICKEL 


XS 


The Spot Welding 


of 
Nickel, Monel and Inconel 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall! Street, New York 5, N. Y. 


Gentlemen: Please mail me the bulletins I have checked below 


TOGETHER, these nine bulletins form a basic 
reference library on handling and working 
seven metals that can be readily fabricated 
into any desired shape or size—the INCo Nickel 
Alloys. 

If you're working with Nickel, Monel, In- 
conel, or any other high-Nickel alloy, you'll 
find these bulletins helpful. Look over the list. 
Use the handy coupon to check off those that 
will help you in your daily work. The Inter- 
national Nickel Company, Inc., 67 Wall Street, 


T-2 “Welding, Brazing and Soft Soldering of Monel, Nickel, Inconel’ 
T-17 ‘Fabrication of Monel, Nickel, Inconel Seamless Pipe and Tubing” 
T-19 “Deep Drawing, Shearing & Perforating of Monel, Nickel & Inconel’ 
T-12 “Machining INCO Nickel Alloys” 

T-16 “Heat Treatment of “K’’ Monel and “Z” Nickel” 

T-24 “Grinding, Polishing, Buffing Monel, Nickel, Inconel’ 

T-11 “Forging Monel, Nickel, ““K’”’ Monel, ‘‘Z’’ Nickel, Inconel” 

“The Spot Welding of Nickel, Monel and Inconel” 

T-9 “Engineering Properties of ‘“‘K’’ Monel” 
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cord leakage to a negligible amount. A 
radio-frequency ammeter, used to read 
the line current, was contained in a 
thoroughly shielded box with an attenu- 
ating wave guide over the face of the 
meter to prevent leakage. 

A Ferris Model 32A noise meter, 
which had been directly calibrated 
against a standard signal generator, 
was used to read the microvolts drop 
xeross the length of conduit. Obvi- 
ousty, any suitable receiver could be 
modified for the same purpose. No 
modulation was employed in the oscil- 
lator or the standard signal generator. 

Fig. 14 shows the results of tests on 
the same four samples of thin wall cop- 
per tubing using the oscillator method. 
The tubes were made of oxygen-free 
copper having a resistivity of 1.724 X 
10-*. The line current was 0.9 amp. 
unmodulated radio frequency with three 
test frequencies of 0.2, 3, and 10 
megacycles. 

Fig. 15 shows the results of tests made 
ina similar manner on the five samples 
of flexible conduit. In comparison with 
the same tests for copper tubes, the 
most noticeable difference is in the 
lower rate of decline in the high fre- 
quencies. Sample No. 1 is the alu- 
minum conduit which shows a substan- 
tial rise in leakage with increasing fre- 
quency. Indications are that the radio- 
frequency resistance of the conduit rises 
with frequeney, behaving in a manner 
as though the resistivity of the metal 
increased with frequency. Actually, it 
Was necessary to increase the oscillator 
power output to maintain constant line 
current at the higher frequencies for 
samples 1 and 5. 

It is of interest to note the relatively 
lower standing of conduit No. 5, which, 
in the magneto/spark gap method of 
test, had superior shielding qualities. 
The reason for this is not clear at this 
time. It is thought that the magnetic 
stainless steel interlocked hose used in 
this product has peculiar damping 
characteristics that make it very effec- 
tive in reducing the amplitude of oscilla- 
tions such as those created by the mag- 
neto and spark gap. In general, the 
rising characteristic of samples 1 and 5 
at the higher frequency and the failure 
of all samples to fall off as rapidly as the 
copper tubes indicate that the radio- 
frequency resistance of the braid be- 
comes pronounced in this frequency 
range. 

Tests have been made on the shielding 
effectiveness of the hose and braids of 
which most conduits are made, to de- 
termine which contributes most to the 
shielding quality. In general, the metal 
hose contributes the smaller part show- 
ing a leakage of from ten to 1,000 times 
that of a tight layer of copper braid. 
Soldered seam hose is generally superior 
to interlocked hose. 

The results of this study leave much 
to be desired in a knowledge of the be- 
havior at frequencies higher than 10 
megacycles. Further investigation 
awaits the construction of suitable 
oscillator equipment. It is known from 
probe tests on complete ignition systems 
that there is rarely any penetration 
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100,000 SaELDING TEST sign and the effect of contact resistance 

| between wires of the braid are being 

closely studied. Magnetic metals are 
also being investigated. Some experi- 

ep mental samples of conduit show  re- 

} | | markable shielding effectiveness for 
10,000} +t weights no greater than present con- 
duits. Improvement of mechanical 

: ooh strength as a by-product is a certainty. 
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leakage at the Iigher frequencies. 


Apparently the skin effect predominates 
to such an extent that the resistivity of 
the braid is sufficiently low for good 
shielding at these frequencies. 

At the present time a great deal of re- 
search on the factors controlling the 
shielding effectiveness of flexible shield- 
ing conduit is being done by several 
manufacturers. Factors of braid de- 


SHIELDING TEST 

HIGH TENSION IGNITION CONDUIT 
UNMODULATED OSC- 

LINE CURRENT .9 AMPS 


MICRO-VOLTS MEASURED ACROSS 2 FT LENGTH CONDUIT 
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Fig. 15. 


RADIATION AND PROPAGATION 
PooR SHIELDING 


FROM 


Radiation of radio waves from any 
circuit involves a time-space relation- 
ship. That is to say, the propagation of 
radio waves through space does not 
occur instantly but progresses at the 
rate of 186,000 miles per sec. If a sub- 
stantial electromagnetic field es- 
tablished at a distance from a circuit 
such that the time required for the 
energy to return to the circuit is greater 
than the time required for phase re- 
versal of the magnetic field at the source, 
only a portion of the energy in the field 
will be returned to the circuit and the 
balance will be radiated into space. 
This implies that, for effective radiation 
at low frequencies, the electromagnetic 
field about the circuit must extend for a 
relatively large distance in order that 
there be sufficient time for the circuit 
field to reverse in phase before the col- 
lapsing field has been completely re- 
absorbed. In turn, to establish a strong 
magnetic field at a great distance re- 
quires a radiator of considerable dimen- 
sion. At higher frequencies, the radi- 
ator becomes smaller, since the more 
rapid reversal of the field will find energy 
from relatively short distances which 
has not been returned to the circuit for 
lack of sufficient time. Radiation is 
then, not so much a matter of the field 
strength near the source, but rather the 
strength of the field created at some 
distance from the source such that 
there is insufficient time for all the 
energy to return to the circuit. The 
tank circuit of a transmitter may be 
taken as an example of a source having 
an intense localized electromagnetic 
field. Unless energy is transferred to a 
suitable radiation circuit, little energy 
escapes and the collapsing field returns 
practically all the energy to the circuit. 

These points have been made as a 
basis for clarifying some of the condi- 
tions surrounding radiation of noise 
from improperly shielded ‘ignition sys- 
tems. At first glance, it would appear 
that the suitability of a shielding system 
might be tested by making radiation 
field strength tests about an engine in an 
airplane but, since the radiation field 
will be considerably distorted in almost 
unpredictable ways by the surrounding 
metallic structure of the particular air- 
plane in which it is installed, the test will 
reflect the noise condition of the engine 
for only one particular set of conditions. 
Furthermore, some leakage fields, which 
of themselves are quite localized and 
poorly radiated, may be transferred by 
inductance to nearby structural mem- 
bers of the particular airplane and quite 
effectively radiated. Accordingly, if 
one were to devise a test for evaluating 
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1936 First Mareng cell was aircraft 
fuel tank. If damaged, it could be pulled 
through opening, a new cell inserted 
like the bladder of a football. No need 
to remove wing, as with a metal fuel 
tank, thus simplifying maintenance. 


1937 Early in Sino-Ja 
Martin 139 bomber of the Chinese 
Air Force returned to base with 19 bul- 
let holes in Mareng cells. Sensing an 
answer to the problem of self-sealing 
fuel tanks, Martin redoubled research 


conflict, 


(4 


- 


1940 Army Air Forces proclaimed 
self-sealing tanks a “‘must,’’ Martin 
was first to respond. Martin engineers 
had been working on problem since1919 
tested 285 materials. Above, Martin 
self-sealing tank, riddled with bullets. 


1942 ‘Jimmy’ Doolittle makes first 
U. S. raid on Tokyo, his bombers given 
the needed range by special Mareng 
cells designed by Martin. Above, 
Mareng cell in B-25 of type used by 
Doolittle in his historic flight. 


FEL 


> 
1945 Armored columns racing across 
Germany used big storage-type Mareng 
cells to set up foal depen. Other storage 
cells, containing as much as 10,000 
allons, are quickly set up on captured 
airbases to warplanes. 


AUGUST, 1945 


If It Pours, Mareng cells can 
carry it. Reaching destina- 
tion, cells are emptied, folded 
into compact bundles, sent 
back to shipper. Space and 
weight saved permits other 
goods to travel in same car, 
Result: lower shipping costs, 


It’s In The Bag! Any liquid, 
powdered or granular prod- 
uct . . . from gasoline to 
wheat . . . can be loaded 
quickly, easily. Tough, elas- 
tic Mareng cells may be 
made in any size, any shape, 
may also be used for storage, 


How New Elastic Container 
May Cut Shipping Costs of 


liquids, powders, grains .. anything that pours! 


A’ entirely new type of container 
. . . Which promises substantial 
savings in the handling and shipping 
of liquid, powdered, granular or other 
free-flowing materials . . . is rapidly 
becoming one of the most talked-of 
postwar products yet to emerge from 
Martin laboratories. These containers 
—known as Mareng cells from the 
first syllables of the words ‘‘Martin 
Engineering’’—are, basically, huge 
elastic ‘‘bags.’’ Designed originally as 
fuel tanks for aircraft, they have made 
vital contribution to the Allied war 
effort (see pictures at left) . . . hold 
equally high promise as a means of 
transporting peacetime products. 


Many Advantages 


Here are some of the advantages 
offered by the Martin Mareng cells: 


1 In just a few minutes cells may be 
fitted into ordinary railway cars, 
trucks or barges, thus enabling 
these vehicles to carry liquid or 
free-flowing dry materials. 


2 On reaching destination and emp- 
tied of their contents, cells are 
folded up and shipped to sender. 
One boxcar will hold enough empty 
cells to load six boxcars when cells 


are filled. This cuts round-trip 
shipping costs, eliminates haulage 
of empty tank cars or tank trucks. 


3 Cells cannot be bent or dented, will 
not rust or corrode, yield under im- 
pact instead of breaking, are lighter 
and easier to handle. 


4 If punctured, Mareng cells may be 
quickly patched, thus avoiding 
soldering or other time-consuming 
repairs required to patch metal 
containers. 

We Welcome Suggestions 


Busy with wartime production of 
Martin Mars, Mariner and other air- 
craft, the Glenn L. Martin Company 
has been unable to explore fully the 
peacetime uses of the Mareng cell. If 
you see possibilities for these elastic 
containers in your business or in other 
fields, we welcome your suggestions. 
Address, THE GLENN L. MARTIN 
CO., BALTIMORE 3, MARYLAND. 


The Glenn L. Martin-Nebraska Company—Omahs 
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RADIO NOISE IN 


shielding effectiveness, it would appear 
logical that there should be an ex- 
tremely low leakage magnetic field at 
any point about the shielding, since 
under this condition there would be little 
likelihood of radiation from any cause. 

The effect of joint leakage is to cause 
exterior surface currents to flow. Like- 
wise, exterior surface currents exist 
where insufficient shielding thickness 
permits penetration of an appreciable 
amount of current. The degree to 
which magnetic fields set up by such 
surface currents are radiated will de- 
pend upon the strength of such fields at 
a distance from the shield which is large 
in relation to frequency. 


Considering the engine only, without 
relation to the structure in which it is 
installed, the most effective radiators 
will be the flexible spark-plug conduits 
and the ignition manifold. Since these 
are all grounded at various points, the 
radiators are essentially closed loops. 
In this type of radiator, the efficiency is 
related to the amount of enclosed space 
which, for a given length of conduction 
path, would be a maximum for a circle. 
When the conducting path is every- 
where close to the body of the engine, 
the radiation effectiveness is greatly de- 
creased and will be still further reduced 
if low impedance grounding bonds are 
placed at frequent intervals along the 
circuit. The effect of bonds is to break 
up the larger loop into many smaller 
loops with less current in each loop as the 
number of bonds are increased. The 
difficulties with bonding are in obtain- 
ing a sufficient number of low impedance 
bonds well distributed along the length 
of the conduit. An ideal bonding sys- 
tem would have an infinite number of 
bonds of practically zero impedance. 
If such a conduit had a transverse slit, 
the escaping magnetic field would be 
smajl and all the energy returned to the 
circuit. If the entire ignition system 
were to be submerged in the ground 
plane of the engine, there would be 
little effective radiation in spite of some 
leakage of magnetic fields. The princi- 
pal danger is that some energy would 
likely be transferred from leakage 
fields to nearby structural members, 
which would act as radiators. 

Nothing in the foregoing is intended 
to imply that free radiation is a pre- 
requisite for interference with installed 
aircraft radio equipment. In facet, 
both the radiation field and induction 
field are reflected and conducted about 
the airplane structure to such an extent 
that it is difficult to say whether the 
energy intercepted is from the radiation 
or induction fields. 

Two peculiar noise conditions in air- 
craft engines are worth special mention. 
One is the leakage field frequently found 
at the base mounting of magnetos. 
This is caused by the fact that the mag- 
neto drive shaft acquires a high radio- 
frequency potential from within the 
magneto and, since an Oil film effectively 
insulates the shaft from its bearing, this 
potential difference is exerted between 
the magneto flange and the engine body. 
The current set up by this potential 
flows across the mating surfaces of the 


flange and the mounting boss. If an in- 
sulating gasket is used at this point, 
there will be a leakage magnetic field. 
The magneto should have a continuous 
line contact between the mounting 
flange and boss. 

The second condition is found in two 
different makes of in-line engines havy- 
ing distributors driven by the valve cam 
shaft. It has been found that radio- 
frequency potentials acquired by the 
cam shaft from within the distributor 
housing are communicated along the 
cam shaft causing currents to flow in the 
cam shaft and thence through the 
counter drive shaft into the crankcase. 
In both instances, the counter drive 
shaft passes from the head of the 
cylinder block to the crankcase through 
an exterior sleeve that is insulated at 
both ends by gaskets. Radiation from 
the insulated metallic sleeve is quite 
noticeable in the very high frequency 
range. 


PractricaAL TESTING METHODS 


To determine that the shielding of an 
ignition system is adequate, it is merely 
necessary to employ a highly sensitive 
receiver to test for the presence of ex- 
terior fields at points close to the igni- 
tion system. With well-designed shield- 
ing, there should be little or no detect- 
able external field. 

To quote from Schelkunoff,! ‘Since, 
in practice, high shielding efficiencies 
are required one is not justified in look- 
ing for exact solutions, especially as such 
solutions show that in general no shield 
has a single figure of merit, independent 
of the position of the point at which the 
shielding efficiency is measured.” This 
highlights the important fact that 
neither the computation of shielding 
effectiveness nor the measurement of 
the leakage field requires exacting treat- 
ment. All that is necessary is that the 
shielding provide an adequate degree of 
attenuation. 

This is readily accomplished with an 
extremely small amount of metal. Prac- 
tical tests indicate that a shielding wall 
of copper ten thousandths of an inch in 
thickness will provide a safe margin 
of shielding effectiveness for frequencies 
as low as 0.2 megacycle. For higher fre- 
quencies the shielding effectiveness im- 
proves as the square root of frequency. 
From this it is seen that the shielding 
effectiveness for very high frequencies 
is many times greater than that actually 
required. 

The best test method found thus far 
has been to employ the most sensitive 
receivers available with an_ electro- 


Fig. 16. Electrostatically shielded radio 
noise probe. 
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statically shielded probe coil as shown in 
Fig. 16. In the wiring of the probe, it 
should be noted that the ground is 
brought back to the connecting plug. 
This is done because most receivers have 
grounded antenna coils and a ground at 
this point prevents common impedance 
coupling to currents flowing in the 
shield of the flexible conductor. 

Two models of shielded probe coils 
have been widely used. The smaller 
probe has a 1-in. mean diameter with 
one turn of wire, and the larger probe 
has a 3-in. mean diameter with two 
turns of wire. The larger probe is 
generally more sensitive at the lower 
frequencies but the smaller probe has 
advantages in accessibility in cramped 
places about the engine. The smaller 
probe has been found more sensitive in 
the higher regions of the V.H.F. range. 

These probes have been extensively 
used in testing engines in operation, but 
the dangers and discomforts of such 
work are obvious. A better study 
method is shown in Fig. 17 in which an 
engine is arranged with an electric 
motor driving only the ignition mecha- 
nism and necessary oiling system. The 
only dissimilarity in this type of opera- 
tion, as compared with actual operation 
of the engine, is the absence of compres- 
sion. It is known that the breakdown 
voltage for spark plugs increases with 
compression and it has been observed 
that radio-frequency disturbances are 
greater when the compression is greater. 
Several tests made with arrangements 
for pressurizing the spark chambers 
have shown that the increase of radio- 
frequency noise is approximately two to 
one from atmospheric pressure to 150 
lbs. of pressure. For simplicity it is 
probably just as well to use standard 
spark plugs with standard gap clearances 
and a multiplying factor of two for all 
readings obtained. The difference be- 
comes insignificant at the vanishing 
point which is the objective in all good 
shielding. 

By carefully lapping and fitting all 
joints in some present ignition systems 
it has been possible to reduce the leak- 
age to such an extent that it was not de- 
tectable with the most sensitive re- 
ceivers, using either the probe coil or 
antenna as a means of pickup. Obvi- 
ously, such a quiet ignition system 
would have even less chance of affecting 
radio equipment as installed in an air- 
plane. In this connection it has been 
found that the probe coil is several times 
more sensitive than an antenna. This is 
due to the fact that the probe coil can 
be placed close and in inductive rela- 
tion to the leakage field. 


One of the shortcomings of testing the 
ignition system directly is that, at the 
vanishing point of detection, the ques- 
tion arises as to whether the leakage 
field is barely under the threshold of 
detectability or substantially below. 
The good engineer will seek a sub- 
stantial safety factor. To overcome 
this problem, a thoroughly shielded 
oscillator or group of oscillators capable 
of delivering approximately 1 amp. of 
radio-frequency current at various 
points in the spectrum will be found 
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useful. A l-amp. current is several 
hundred times as great as the equivalent 
R.F. current in the ignition system, and 
will cause pronounced leakage at weak 
points. In making a new coupling, or 
housing, or a new flexible conduit, the 
article can be studied in the laboratory 
independent of the complete ignition 
system. For example, a coupling under 
study can be used to join two pieces of 
heavy copper tubing in which a central 
wire carries 1 amp. of radio-frequency 
current. It is certain that a coupling in 
which the leakage can be reduced to a 
small amount with a low torque applied 
to the nut is much more satisfactory 
than one requiring a high torque. 
Similarly, manufacturing tolerances can 
be evaluated by averaging results from a 
number of samples. 

The effectiveness of a cover design or 
a conducting gasket can be tested in the 
same general manner by supplying 1 
amp. of current from an_ oscillator 
through a well-shielded line terminated 
on the inside of the cover. The manner 
in which flexible shielding conduit can 
be tested has already been covered. 

In the absence of an engine, a com- 
plete ignition system can be mounted 
as a mock-up rig in much the same 
manner as though the system were 
mounted and operated on an engine. 

Such procedures as outlined will 
enable the design engineer to be tho- 
roughly certain of the shielding effective- 
ness of the ignition system prior to 
actual employment. 


CONCLUSIONS 


By proper employment of shielding, 
the radio noise from ignition systems 
can be suppressed well below the point 
of detectability. The greatest difficulty 
with aireraft-engine ignition shielding is 
due to imperfect contact in couplings 
and between faying surfaces of covers 
and mounting flanges. There must be a 


continuous circumscribing line of con- 
tact, the width of which is sufficient to 
satisfy depth of penetration considera- 
tions for the type of metal employed. 
Joints that are perpendicular to the 
direction of the current flow are most 
critical. Where there is lack of contact, 
leakage increases with frequency. Con- 
ducting gaskets can be employed to ob- 
tain better interfacial contact at flanges. 
The thickness of the gasket metal must 
be sufficient to prevent effective pene- 
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tration. High unit pressure at all points 
around the contacting surfaces is a re. 
quirement for good contact. Direet 
transmission by penetration through 
the metallic shield is small. As little ag 
ten-thousandths-inch thickness of cop. 
per will adequately shield the ignition 
system for frequencies higher than 0.2 
megacycle. Resonant oscillations of 
the ignition circuits occur in the region 
above 10 megacycles, intensifying the 
shielding problem in the V.H.F. range, 
Resistance wire high-tension cable has q 
marked effect in damping these high- 
frequency oscillations. With values of 
180 ohms per ft., the intensity of oscilla- 
tions ean be reduced approximately 17 
to 1. The inclusion of a built-in filter 
for the magneto grounding lead would 
materially aid in suppressing the V.H.F, 
interference radiated by the magneto 
grounding circuit. Flexible shielding 
conduit does not have the same effeec- 
tiveness as the equivalent weight of 
seamless tubing. This is attributed to 
the greater depth of penetration in 
braids, the impedance of which increases 
with frequency. The design engineer 
should employ practical testing methods 
for studying shielding effectiveness dur- 
ing design stages. 

It is recognized that most concepts 
break down under rigorous examination. 
Those presented here are no exception. 
However, insofar as they contribute to a 
workable understanding, they will have 
served their purpose. 


REFERENCE 


1 Schelkunoff, S. A., Electromagnetic 
Waves, p. 304; D. Van Nostrand Com- 
pany, Ine., New York, 1943. 


Aircraft Engine Gage Unit 


(Continued from page 11) 


scale angle and scale distribution are 


controlled within limits by adjusting 
the two variable resistors shown in 
Fig. 14. 


CONCLUSIONS 


To the designer and manufacturer, 
the engine gage unit presents almost 
three times iuny problems as a 
similar instrument measuring a single 
quantity. However, careful mechani- 
eal design has made this device prac- 
tical for quantity manufacture. 

Design contributions have advanced 
the state of the art by effecting satis- 
factory performance under more severe 
requirements of vibration, ambient 
temperature overpressure, with 
no increase in weight and no sacrifice 
of accuracy. This accomplishment is 
in keeping wit trend toward im- 
proved operatior simplification of 
the aircraft instrument panel. 

The design of engine gage units will 
continue to develop with the progress of 


aircraft instrument practice. Com- 
pletely electrical, remotely controlled 
engine gage units can be predicted for 
the near future. Elimination of the 
danger of pressure leaks, reduction in 
vulnerability to gunfire, decreased 
weight, and greater ease of installation 
make such an engine gage unit desirable 
and particularly adaptable to multi- 
engined planes in which it is not now 
commonly used. Other new  fea- 
tures and extended scale ranges will 
be incorporated as requirements <e- 
mand. 

The engine gage unit, as an estab- 
lished design, is in keeping with the 
present trend toward multiple instru- 
ments. This trend is further illustrated 
by multiple speed, temperature, pre 
sure, and position indicators, and arises 
from the close attention being given to 
the design of instrument panels. The 
day may not be far off when a multiple 
instrument and an_ integrated 
strument panel become one and the 
same, 
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The next challenge in air trans- 
portation is to get more revenue 
dollars from equipment. And like 
the champion it is, the Cyclone 
9 is ready to match its power and 
economy against the field. 

To operators who must stay in 
the black to stay in business, the 
Cyclone 9 offers two things. First, 
the power and mechanical per- 
formance necessary for airline 
operation. Second, economy — in 
the form of more power per 
pound, more value per mainte- 
nance dollar and more miles per 
gallon of fuel. These qualities 
come from the 18 years of flight 


Wright Aeronautical Corporation 


-on Lvery Count 


and research and refinement 
which have made the Cyclone 9 
the most highly developed air- 
craft engine in the world. Only 
by combining this power per- 
formance with economy could 
the Cyclone 9 have become a 
major airline engine and the 
greatest source of power for four- 
engined bombers. 

Now, with a sharp increase in 
power, and with added _ refine- 
ments for greater economy and 
improved operation, the Cyclone 
9 is available for the new types 
of planes which will bring about 
true mass transportation by air. 


Paterson, New Jersey, U. S.A. 


Backbone of Business 


Air transportation of tomorrow will demand 
many types of planes: feeder, trunk and 
transoceanic. Yet the backbone of the busi- 
ness will be the transport carrying goods 
and passengers short distances quickly and 
economically. In this field, the Cyclone 9 
is unexcelled as a source of power. 
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Electricatly-fired cor- 
tridge drives slow-burn- 


@ The Breeze Cartridge Engine Starter is familiar equipment 
on the hard-hitting carrier squadrons of the U.S. Navy. Pro- 
viding a quick, dependable means of starting the most powerful 
aircraft engines, this starter has built up an enviable service 
record in all theatres of warfare. Operating on the spiral drive 
principle, as illustrated above, the light-weight Cartridge Starter 
smoothly transforms the 30-ton thrust of the fuel charge into 
crankshaft torque. The various models of the Cartridge Starter 
now in service are designed to spin into instant life engines 


ranging from 300 to more than 3000 horsepower. 


Increasing pressure on | 
> piston turns clutch jaw 
ing pellets into chamBer. through helical splines, 
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- Clutch spins engine. He- 
‘spring returns pis- 
ton to starting position. 


Manufactured under. Coffman patents 
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“To Start the engine of an fighter, 
YOU don's Press the button Of an Quto. ¥ 
MObile-tyne Self-starte, (thay Would be 
too heavy) Qnd yoy don't SPiN the Prop 
ad by hand la World War | (N° man Would 
Me be Strong €NOugh to turn it), Insteag you 
d insert little ©XPlosive Charge Which 
looks like Shot gun ©artridge jn firing 
Mechanism Under the engine, then Close 
little door, The Pilot jn his COckpit hit 
V4 simply Presses an electric butt $ ret 
tar 
Cartridge fires 
iff 
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The Fairchild K-8 Computing Gun Sight 


H. ERWIN HALE* 


Fairchild Camera & Instrument Corporation 


INTRODUCTION 


NowN BY the U.S. Army as the 
K model K-8, the Fairchild computing 
gun sight automatically compensates 
for all factors that go into making direct 
hits possible. The gunner keeps the 
reticle in the sight lined up with his 
target, and the deflection of the gun is 
‘orrected to compensate for all factors 
affecting the course of the bullet in 
flight, as well as to provide the neces- 
sary lead to compensate for the relative 
velocity of the enemy aircraft. Com- 
pensation of all ballistics factors in- 
volved is done electrically. The final 
voltage, representing the desired offset 
between the line of sight and the gun, is 
sent to an electronic servo system to 
provide the desired offset. 

Fairchild Camera & Instrument Cor- 
poration began development of the K-8 
in their laboratories in 1938. After the 
usual development difficulties and ex- 
haustive field tests, the sight has been 
in production by Fairchild and in com- 
bat use by the U.S. Army Air Forces for 
many months. 

It is not the only gun sight in its 
field. About 1 year after Fairchild be- 
gan development of its electric air- 
borne gun sight, a similar development 
was begun in England. Apparently 
working independently, the British 
arrived at the same conclusion in their 
method of computation. It is in pro- 
duction by three United States manu- 
facturers. In England it is known as the 
Mark 2, but it is designated by the U.S. 
Army as the K-15 and by the Navy as 
the Mark 18. This British air-borne 
gun sight, however, does not provide so 
complete a solution to the problems in- 
volved as the Fairchild unit. 

Other air-borne gun sights are basi- 
cally mechanical in operation. Some 
manufacturers, recognizing the ad- 
vantages of electricity, use electric 
mechanisms in their sights. 


ADVANTAGES OF ELECTRICAL 
COMPUTATIONS 


Prior to the development of the Fair- 
child K-8, it was necessary, with the 
mechanical systems, to eliminate some 
of the factors entirely and to provide 
only partial compensation for some of 
the remaining factors. But by use of an 
electrical system, it is possible to in- 
clude all the factors that should enter 
into the computation. Electrical com- 
putation is also instantaneous and is of 
great importance when dealing with 


Presented at the National Fall Meeting, 
LA.S., Dayton, Ohio, November 9-10, 
1944, 


* Engineer in Charge, Computer Section. 


target speeds of 300 or 400 m.p.h. and 
bullet velocities of 2,700 ft. per sec. 

There are other advantages to elec- 
trical computation. When dealing with 
the limited space available in aircraft 
turrets, use of an electrical computing 
system permits distribution of various 
components of the system wherever con- 
venient in a turret, since only electrical 
wiring is required between components. 
This also reduces the size of the equip- 
ment in front of the gunner’s face, giv- 
ing him much greater visibility. Fi- 
nally, electrical computation eliminates 
backlash and the consequent necessity 
of adjustment and effects of wear. 


Required Compensations 


Two major compensations are re- 
quired of an aircraft gun sight. The 
first is the lead to compensate for 
relative velocity between target and 
bomber. The second is the correction 
for windage and gravity, known as bal- 
listic deflection. 

Lead is determined from the product 
of angular velocity and time of flight of 
the projectile. In turn, time of flight 
depends upon five factors: azimuth 
position of gun, gun elevation, range of 
the target, indicated air speed of the 
bomber, and altitude of the bomber. 
Although there is no exact relationship 
between the two, the ballistic deflection 
also depends upon these same five 
factors. Ballistic deflection is com- 
puted separately from the time of 
flight. 

The effect of indicated air speed and 
altitude have had to be neglected by 
manufacturers of previous mechanical 


computers. To simplify the problem 
further, it has been necessary for them 


. to use only two of the remaining factors 


at a time for a given computation. For 
example, in computing the vertical de- 
flection, it was possible to include only 
azimuth position of the gun and gun 
elevation in a mechanical computer, 
with the effect of range being neglected 
entirely. With the Fairchild electrical 
computing system, all factors are in- 
cluded in all computations. Instead of 
producing only an approximation to the 
correct deflection, therefore, the K-8 
sight produces an almost exact solution 
under all conditions. Scores three or 
four times greater than any previously 
recorded for mechanical computers 
have therefore been obtained. 


ComputaTION METHOD 


Specially designed d.c. generators, 
connected to the turret and gun eleva- 
tion drive, determine the angular 
velocity of the target. In effect, these 
generators are electrical tachometers, 
with wound fields instead of the usual 
permanent magnet fields. The purpose 
of the wound field is to provide for 
multiplication of the angular velocity, 
as indicated by the speed of the gen- 
erator, by the time of flight, as indicated 
by the strength of the current in the 
field of generators. Thus it was neces- 
sary to develop generators with ex- 
tremely low residual magnetism so that 
the linear relationship of this product 
could be maintained. In these gen- 
erators the residual magnetism is kept 
under 1 per cent. 
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Both are all-metal airplanes... 


Republic Aviation engineers reasoned 


laa A that if their world-famous P-47 
Thunderbolt fighter needed sturdy, all- 
metal construction, so did their personal amphibian airplane, the Seabee. 
And that’s good reasoning. Returning pilots who have won their 
battles in aluminum airplanes will feel more “at home” in aluminum 
personal planes. 
Use of aluminum in structures and skin permits higher factors of 
safety without adding weight, fewer parts to assemble, an easier airplane 
to maintain for the owner. ALUMINUM CompPpaANy OF America, 2142 


Gulf Building, Pittsburgh 19, Pennsylvania. 
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THE 


The time of flight current is obtained 
from an electrical attenuator network 
that was especially developed by Fair- 
child for this purpose. Essentially, the 
attenuators are the same as those used 
in the radio industry for several years, 
but the accuracy requirements in this 
equipment are far greater than previous 
applications have necessitated. Prob- 
lems of obtaining this accuracy and the 
special tapers required for the various 
attenuators were worked out with 
another concern of long experience in 
this field. 

The attenuators, or T-pads, are used 
in the computing network to maintain 
constant circuit impedance while the 
ittenuation, corresponding to various 
factors involved in the computation, is 
iltered. Current is supplied to the 
various attenuator networks by specially 
designed permanent magnet d.ec. gen- 
erators. 


Time oF FuicHr DEFLECTION 


Figs. 1 and 2 show the general 
approach to the problem of designing 
an electrical computing network. Fig. 
| shows the variation of time of flight 
with four factors, A, B, C, and D; a 
fifth factor, E, is omitted for reasons of 
clarity. Fig. 2 shows an electrical com- 
puting network that produces a volt- 
age varying in accordance with the 
curve shown in Fig. 1. 

Since the relationship between vari- 
ous factors is so complex that it cannot 
he represented by mathematical formu- 
las, the approach to this problem in the 
case of the gun-sight computer is purely 
empiric. However, electrical computing 
networks following exact mathematical 
formulas can be, and have been, built 
just as easily. 

Fig. 1 also shows three families of 
curves, representing variation of time 
of flight of A with two conditions of C, 
1) remaining fixed, and two conditions 
of D, C remaining fixed. Five condi- 
tions of B are illustrated in each family 
or group. 

Inspection of these curves shows that 
time of flight does not vary with A under 
the condition B38. Under this condition, 
only factors C and D affect time of 
flight. 


FAIRCHILD 


Referring to Fig. 2, generator 1 sup- 
plies a voltage proportional to the time 
of flight corresponding to B3 under 
condition C1D1. Attenuator C attenu- 
ates the voltage of generator 1 in ac- 
cordance with variation of time of 
flight with factor C under condition B3. 
In series with C, attenuator D attenu- 
ates this voltage in accordance with 
variation of time of flight with factor D 
under condition B3. 

Considering for the moment only con- 
dition C1D1 in Fig. 1, it is seen that, if 
a voltage proportional to the maximum 
difference between B1B3 is subtracted 
from the voltage corresponding to B38, 
the point X on Bl will be obtained. 
Further, the complete curve B1 can be 
obtained if this second voltage is then 
attenuated in accordance with the vari- 
ation with factor A. 

Another attenuator in this second c¢ir- 
cuit varies this second voltage. still 
further in accordance with the variation 
of factor B. When the other two groups 
of curves illustrated are studied, it is 
seen that the difference between values 
B1 and B3 are less in each case than in 
the case of C1D1. Therefore it is also 
necessary to provide C and D attenu- 
ators in this second, or auxiliary, cir- 
cuit. 

Finally, with the attenuators thus far 
mentioned, s voltage proportional to 
time of flight for all conditions between 
B1 and B3 for all values of A, B, and C 
will be obtained. 

Next, to obtain a voltage propor- 
tional to time of flight under conditions 
between B3 and B35, it is necessary to 
add a voltage corresponding to B3 under 
condition C1D1. In doing this, it was 
found that by extending the curve Bd 
(indicated by the dotted line) some of 
the attenuators, already mentioned as 
being used in the first auxiliary circuit, 
could also be used for these conditions. 
To accomplish this, reversing switches 
are provided in the auxiliary circuit, 
-ausing voltage from generator 2 to be 
added to that from generator 1 rather 
than to be subtracted as in the previous 
case. 

Further inspection of the curve reveals 
that the same A and B attenuators can 
be used. But different C and D attenu- 
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ators must be provided because, as ex- 
plained under conditions C1D2, and 
C2D1, attenuation on the right-hand 
side must be much more rapid than on 
the left with C and D. As shown in 
Fig. 2, this is easily accomplished by 
merely switching different C and D 
attenuators into the circuit. 

Now, since the distance from X to B38 
is less than that from B3 to Y, it is 
apparent that a greater voltage is re- 
quired in the latter case. To do this, a 
voltage from generator 2, corresponding 
to the distance B8Y, is provided. Then 
a fixed amount of attenuation is 
switched into the circuit for conditions 
between B1 and B3. 

To provide a voltage corresponding 
to the distance ly, a second auxiliary cir- 
cuit is used. By subtracting this volt- 
age from the sum of the other two volt- 
ages, it is attenuated much more quickly 
with factor A and B, as can readily be 
seen from inspection of the curve. 

In this second auxiliary circuit, a 
different value of attenuation for factor 
C is also necessary. Attenuation for 
factor D, however, is the same as in the 
case of the first auxiliary circuit. Con- 
sequently, the second auxiliary circuit 
is connected into the first auxiliary cir- 
cuit prior to factor D, thus modifying 
the output of both circuits. 

In a similar manner, it was found 
that factor E affected all circuits equally. 
Therefore the first auxiliary circuit is 
connected to the main circuit prior to 
the attenuator for factor E. The cur- 
rent or voltage out of attenuator E is 
proportional to the time of flight under 
all conditions of all five factors illus- 
trated. 

Although still further refinement, if 
necessary, could have been added by in- 
cluding further auxiliary circuits, the 
circuit as shown will give values of time 
of flight that are within 0.01 sec., re- 
sulting in errors of less than 1 yard at 
1,000 yards for a relative speed of 200 
m.p.h. 


LATERAL AND VERTICAL DEFLECTIONS 


Lateral and vertical ballistic deflec- 
tions are computed with circuits similar 
to that just illustrated for time of flight. 
Voltage from the vertical ballistic de- 
flection circuit is added to that from the 
vertical relative velocity generator. 
This voltage is then delivered to the 
electronic servo system. This is also 
true of the lateral ballistic voltage, 
except that it is added to the voltage 
from the lateral relative velocity gen- 
erator, modified by a gun elevation 
attenuator. This is essential because 
the azimuth relative velocity generator 
is driven by turret rotation in the hori- 
zontal plane, while the sight is offset in a 
plane making a variable angle with the 
horizontal plane. 

Just one other compensation must be 
added to those heretofore mentioned. 
Because of space and weight limitations, 
it is not practical to offset the guns in an 
aircraft turret. Accordingly, the sight 
itself must be offset in order to offset, 
in effect, the guns. 
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in Flexibility of Design 
cannes: MYATT 


In addition to the range of Hyatt Hy-Load 
Roller Bearings of the separable type there is a 
complementary series of non-separable bearings 
for assembly as a complete unit. 

These bearings as illustrated are the U-TS, 
U-YS, U-TM and U-YM. The first two are built 
with a roller separator and the latter two a full 
complement of rollers. 
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NON-SEPARABLE TYPES 
HAVE THEIR PLACE, TOO 


Thus no matter what type of radial roller 
bearing your design calls for there is a Hyatt 
Roller Bearing to meet your required specifica- 
tions. Into each is built high load capacity with 
precision. 

Let us give you any further details you may 
wish or send you a copy of the Hyatt Hy-Load 
Bearing Bulletin. 


HYATT BEARINGS DIVISION » GENERAL MOTORS CORPORATION 
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Effect of Offsetting Sight 


However, since any offset of the sight 
tends to move it off of the target, the 
gunner has to rotate his turret to bring 
the sight back on the target. Since rela- 
tive velocity is obtained from rotation 
of the turret, any such rotation to com- 
pensate for the offset of the sight will 
result in a false velocity being put into 
the system. Further, it will be found 
that any rotation to compensate for the 
ofiset of the sight will automatically 
cause a still greater offset. All this 
would result in an unstable system, 
making it impossible for a gunner to 
keep his sight on the target. 

Now, when attempting to overcome 
this difficulty with a mechanical com- 
puter, a fixed amount of damping is 
introduced into this system. A time lag 
is thus, in effect, introduced into. the 
system. It can be shown that this lag 
varies with range and all other condi- 
tions affecting the time of flight. The 
practical effect, however, is to limit the 
useful range over which the compensat- 
ing sight is effective. It then happens 
that at extremely short ranges the sight 
is thuch too sluggish to be of any bene- 
fit, whereas at long ranges the damping 
is insufficient, making it difficult for the 
gunner to stay on the target. Strictly 
speaking, a fixed amount of damping 
provides a satisfactory correction for 
only one range and one set of all other 
conditions of altitude, air speed, azi- 
muth, and gun elevation position. 

However, it is possible to provide an 
exact solution to this problem. A small 
generator is provided on the same shaft 
as the motor that offsets the sight. The 
velocity of this generator is then pro- 
portional to the rate at which the sight 
is offset. The identical time of flight 
current as supplied to the field of the 
velocity generators is also supplied to 
the fields of the auxiliary generators on 
the sight. In this manner the velocity 
of offset of the line of sight is sub- 
tracted from the turret velocity to give 
true turret velocity. Of course, all 
velocities are multiplied by time of 
flight. 

With this system the performance of 
the sight is the same at all ranges, and a 
true solution is obtained. No other 
compensating gun sight has this feature. 


SERVO SYSTEM 


The servo system of the Fairchild 
K-8 gun sight converts the voltages 
from the computing network into 
mechanical motion, offsetting the sight 
laterally and vertically. Great de- 


Fig. 4. 
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velopments have taken place in the art 
of electronics within the past few years, 
and, without them, the electrical com- 
puting system would have been im- 
possible. It is true that the computer 
would still compute, but electronics is re- 
quired to make this computation avail- 
able as a mechanical motion—the ulti- 
mate result required. 

The K-8’s servo system is unique be- 
cause it involves a balanced d.c. ampli- 
fier that is precise enough for an ac- 
curate computer and yet rugged enough 
for use in an aircraft turret with attend- 
ant gun shock and airplane vibration. 
Fairchild designed this amplifier es- 
pecially for this application. It has a 
sensitivity of 20 millivolts, performing 
throughout a temperature range from 
65° below zero to 160° above zero and 
at a humidity range of 0 to 95 per cent. 
(It has actually performed satisfactorily 
while dripping wet.) 


A circuit of this amplifier is shown in 
Fig. 3. Two such amplifiers are used 
in the complete unit: one of them for 
lateral deflection and the other for verti- 
eal deflection. To supply the split- 


The four components of the Fairchild K-8 gun sight mounted in an upper turret. 


) 
iN ‘ 
>, 
\ 
| 
| 
~ 
| \ 


1) AERONAUTICAL ENGINEERING REVIEW AUGUST, 1945 
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feld series motor as shown, a pair of 
matched 6SF5’s are used to control a 
pair of 2,050 thyratrons. Any varia- 
tion in tubes is taken care of by balance 
and bias adjustments. When the volt- 
age in the airplane varies radically from 
standard voltages, it is sometimes neces- 
sary to adjust the controls to maintain 
maximum sensitivity of the amplifier. 
However, sensitivity will remain within 
about 10 to 40 millivolts over the volt- 
age range specified of 26 to 32 volts. 
Even 40 millivolts would correspond to 
only a 2-yard error at 1,000 yards—well 
within the accuracy of the gun itself. 

A specially designed four-phase al- 
ternator givesthethyratron plate supply. 
Qne phase is used for each of the four 
thyratrons, with two for each amplifier. 
The direction of rotation of the motor 
ofisetting the sight is determined by 
which field is energized, depending on 
which thyratron fires. In turn, this is 
determined by the polarity of the d.e. 
signal on the input to the 6SF5. 

The motor continues to drive until 
the voltage from the so-called bucking 
potentiometer (also driven by the motor 
at the same time the sight is offset) 
equals the voltage from the computing 
network. The input to the amplifier 
is reduced to zero when this occurs. 
Strictly speaking, it is reduced below 
the threshold sensitivity of the amplifier 
of 10 or 20 millivolts, when thethyratrons 
stop firing. The bucking potentiometers 
are supplied from a permanent magnet 
generator, driven by the same motor 
that drives the permanent magnet 
generators used for supplying the, com- 
puting network. All the voltages of 
both the network and the bucking 
potentiometers thus vary together so 
that a null system is obtained. 

It therefore happens that any varia- 
tions in the speed of the motor driving 
the generators do not affect the compu- 
tation in any way, and, because the 
bucking potentiometers are driven from 
the same shaft that offsets the sight, the 
mechanical backlash is held to an abso- 
lute minimum. There is no effect on 
the ultimate accuracy of the sight’s 
offset by any backlash in the gear train 
of the motor. 


MECHANICAL ( JONSTRUCTION 


There are four main units in the 
K-8 sight. Figs. 4 and 5 show the sight 
as installed in a Martin upper turret. 
The four units consist of the sight itself, 
including the optical system for range 
finding and the sight offset motors, to- 
gether with the auxiliary generators; 
the computer, mounted in front of the 
gunner; the power supply, mounted 
underneath the gunner’s seat; and the 
foot pedal for range control, located on 
the turret’s foot rest. 

The sight itself is mounted in a yoke 
that is connected by means of a linkage 
system with the gun elevation sector. 
The entire unit elevates as the guns are 
elevated. The sight mount is pivoted 
in the yoke to provide for vertical de- 
flection, and the sight itself rotates 


in the sight mount for lateral deflec- 
ton. 
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Fig. 5. 


The Optical System 

The optical system consists of a 
reticle with a solid ring of light—or 
“magie ring’’—with a dot in the center. 
This ring of light is variable in size to 
provide a means of determining the 
range of the target, and the size of this 
reticle ring is controlled by means of the 
foot pedal through a flexible shaft. 
The gunner himself does not have to 
know the range at all, because at the 
same time the foot pedal varies the size 
of the reticle ring it also positions the 
range attenuator in the computer unit, 
thus automatically setting the correct 
range into the computer. All the gun- 
ner has to do, then, is keep the reticle 
ring just encircling the target (see 
Fig. 6). 


Martin installation diagram. 


This use of a solid ring of light is a 
Fairchild innovation. Previous stadio- 
metric range finders used in gun sights 
have consisted of two vertical lines ad- 
justable in spacing. In some cases a 
variable-sized ring of seven or nine dots 
has been used. In Fig. 7, the advantages 
of a solid cirele of light are very ap- 
parent. Unless the target is horizontal, 
it is difficult to determine the range 
with only two vertical lines as a guide. 
With a circle of dots (which, because of 
mechanical reasons, must consist of an 
odd number of dots), it is difficult to 
range under any conditions, since at no 
time are two dots opposite each 
other. 

Only the Fairchild sight has the solid 
circle of light for ranging. 
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form, you'll want a copy of the new “Chase Dictionary of Brass and Copper Terms.” 


This informative 92-page book describes—in brief, non-technical language —not onl) 


mill and warehouse products, but also semi-fabricated and finished products. It will help | 


you greatly in the buying or specifying of brass and copper, enabling you to avoid mis- 
understandings and delays caused by using incorrect terminology. Write today for your 


complimentary copy of this Chase DICTIONARY. Address Dept. AER-8. 
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Target Wing Span Correction 

The wing span of the target airplane 
is one other factor that enters into the 
range computation. This factor, to 
eliminate mechanical linkages, is put 
into the K-8 computer electrically by 
means of potentiometers and vertical 
deflection circuits. 

The computer unit is mounted be- 
tween the gunner’s knees where it is 
out of the way and yet where all the 
controls are readily accessible. It con- 
tains the attenuators used in the com- 
puting network, velocity generators, 
reversing switches, gearing to drive 
velocity generators and attenuators, 
and necessary controls for the system. 

The velocity generators and azimuth 
gun elevation attenuators, as previously 
mentioned, are driven by means of 
flexible shafts connected to turret gear- 
ing. As also previously mentioned, 
range is put into the computer auto- 
matically by foot pedal operation. 
Indicated air speed and altitude are set 
in manually by means of controls lo- 
cated on the computer unit. Since they 
do not vary appreciably during com- 
bat, it is not necessary to have these 
factors put in automatically. Wing 
span of the target is also set in manu- 
ally by means of a control located on the 
front of the computer unit. Indirect 
illumination is provided to all controls. 
Together with the sight light, this 
illumination is variable in_ brilliancy 
through a rheostat located on the com- 
puter unit. This permits use of the 
unit under any lighting conditions or 
even at night, when visual acuity 
must be especially maintained by re- 
ducing artificial lighting to an absolute 
minimum. 


Power Supply 


The power supply consists of the 
amplifier previously described, and the 
four-phase alternator for supplying 
the thyratrons. It also contains the 
permanent magnet network generators 
and a motor for driving them. This 
motor also drives the four-phase alter- 
nator. The network generators are 
specially designed units, with each 
generator having two windings and a 
commutator on each end of the shaft to 
provide two d.c. voltage outputs per 
generator. The computing network is 
supplied by four generators and the 
bucking potentiometer by a fifth gen- 
erator. A sixth dual output generator 
supplies the B and C voltages for the 
amplifier, A single casting provides the 
common end bell for each of the six 
generators, giving automatic alignment 
for each gear of the gear train driving 
the generator. All six generators are 
simultaneously magnetized, and a spe- 
cial magnetizing jig was especially de- 
veloped by Fairchild for this particular 
unit. Each generator is so magnetized 
as to give exactly the right voltage out- 
put required for each of the networks. 

With one exception, all connections 
between the various units are electrical. 
This is the connection to the foot con- 
trol, which is a flexible shaft that gives 
a large amount of leeway in the adapta- 
tion of this sight to various turrets. 
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Fig. 7. Typical aiming problems. 


CONCLUSION 


A material advance in the art of air- 
craft gunsighting has been contributed to 
by the electrical computing system pre- 
viously described. With this, the effec- 
tive range of 0.50-cal. machine guns has 
been extended to more than 1,000 yards. 
Without it, the maximum range at 
which hits could be expected had been 
only 400 to 600 yards, and even then the 
probability of obtaining a hit had not 
been high. But with this sight, as 
much as 50 to 90 per cent as many hits 
has been obtained as when firing at a sta- 
tionary target from a stationary plat- 
form. When it is realized that a pur- 
suit ship must come within 200 to 400 
yards in order to score effective hits, it 
is obvious that the K-8 sight provides a 
really deadly defense against pursuit 
attack. A pursuit ship, in order to 
press home an attack, must now fly 
through 600 or 800 yards of deadly 
accurate 0.50-cal. machine-gun _ fire 
from the bomber. 

This electrical computing system, 
although developed primarily for use in 
an aircraft gun sight, will also have 
many applications in postwar develop- 
ments. It is particularly adaptable for 
complex problems involving several 
variables difficult or impossible to 


handle by mechanical means. The 
more complex the problem and the more 
variables involved, the greater the 
necessity for use of an electrical system 
that can obtain an accurate solution 
without time lag and with a minimum 
of equipment and expense. 

Many of the parts in the gun sight are 
standard radio equipment; a large part 
of the assembly work consists of wiring 
up the various components. It is there- 
fore obvious that considerably less 
skilled help is required in the manufac- 
ture of electrical computers than for 
equivalent mechanical systems. Lower 
first cost and cheaper maintenance 
result. 

The system used in the K-8 sight is 
for application on 26 to 32 volts d.c. 
An all a.c. computer, however, has been 
developed for commercial use, eliminat- 
ing much of the rotating equipment re- 
quired for the d.c. system with a conse- 
quent still further reduction of mechani- 
val parts. 

And many other improvements in 
methods of computation, component 
parts, and production methods have 
been recently developed. All of these 
will result in even greater accuracy with 
less equipment, not only for gun sights 
but also for use in many other applica- 
tions now under investigation. 
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Another “impossible” job 


has been whipped! Now, large, complex aircraft can 
have all the long-sought advantages of alternating- 
current main power. They can have it without the 
extra weight and nuisance of separate auxiliary 
engines, or d-c to a-c inverters. 


ANOTHER G-E “FIRST” 


The 400-cycle a-c system, first developed by G.E. with 
important co-operation from Sundstrand Machine 
Tool Company, offers a saving in weight over former 
systems that, alone, is highly significant. Added to 
this are the important advantages of having 400-cycle 
a-c motors throughout the ship. The elimination of 
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motor brushes means elimination of the problems of 
commutation and brush wear encountered with d-c, 
Maintenance is reduced and simplified. You get better, 
more reliable performance at high altitude. 

Parcllel Alternator Onenration 

Until now, there has been no way of driving alter- 
nators from the main aircraft engines at constant 
frequency, and paralleling them on a common power 
line. Engine horsepower on many planes may be 
100 times the alternator rating. The individual engine 
speeds may vary over a 4 to 1 range, with very rapid 
acceleration. Yet the alternator on each engine must 
run at constant frequency, must parallel reliably, 
divide load equally, and maintain electrical stability 
despite disturbances. To do this, paralleled alter- 
nators must be driven, under all conditions, within one 
or two mechanical degrees of perfect synchronism. 

Extensive tests, under severe conditions duplicating 
those encountered on modern bombers, have con- 
vinced critical aircraft engineers that an airworthy 
solution of this tough problem has been found. The 
sketch at the right shows, schematically, how the new 
system works. Apparatus Dept., General Electric G., 
Schenectady 5, N. Y. 


TEST LABORATORY where the new G-E 208-volt, 400-cycle, 


parallel system was proved practical. Two 40-kva alternators are 
driven from 450-hp aircraft engines under typically severe conditions 
of varying engine speeds, fluctuating electric load, and line faults, and 
their successful parallel operation is a routine every-day performance. 


Buy all the BONDS you can—and keep all you buy 
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SPEED CONTROL ; 
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Accessories, such as voltage regulators, differential 
’ P current relay, exciter ceiling relay, and reactive load- 
INTERPOSED between each engine and alternator is a_ division transformers, are provided, although not shown 


hydraulic, variable-ratio drive developed by Sundstrand with "is sketch. 
G.E.’s co-operation. A G-E governor on each drive acts as a 
“master-mind,” adjusting the drive to maintain constant 
alternator speed and to divide the load equally among the 
alternators. Circuit breakers (which will be remotely con- 
trolled from the flight engineer’s panel) connect each alter- 
nator to the power line at the engineer’s discretion. No 
special synchronizing controls or indicators are needed. 
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THIS SEA-GULL LIVES ON THE GROUND 


This is a “flight trainer”— an electronically operated replica 
of the PBM-3 flying boat. It was conceived by the Bureau 
of Aeronautics and developed by Bell Telephone Labora- 
tories to train Navy bomber crews on the ground. 


The new crew climb a few steps to get in and from then 
on it is like being in a big plane at night. Controls tug 
against the pilot’s grasp and “engines” roar in response 
to the throttle. From his desk, the instructor creates every 
situation of real flight — even to iced-up wings, conked-out 
engines and sudden air-pockets, The novice pilot and his 
crew get the feel of danger without the hazard. 


Exploring and inventing, devising and perfecting for the Armed Forces at war and for ti d i 


BELL TELEPHONE 


Once the control dials are set, the various effects are 
automatically organized and set in motion by concealed 
machinery which includes 200 vacuum tubes, 60 motors, 
loudspeakers and hundreds of associated parts. Twenty 
Laboratories engineers worked more than a year develop- 
ing the project. Drawings covered an area equal to 15,000 
square feet. 

This is only one of the 1200 projects in which our experi- 
ence has been able to help the Armed Forces, What we 
have learned in devising electronic circuits to train flyers 
will help build better telephones. 


LABORATORIES 


and improvements in telephone service. 
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Lastitute News 


Wright Brothers Lecture for 1945 


Dr. Harold Roxbee Cox, Associate 
Fellow of the Institute of the Aero- 
nautical Sciences and Fellow and 
Vice-President of The Royal Aero- 
nautical Society, has been invited to 
present the Wright Brothers Lecture 
for 1945. The Lecture will be given on 
December 17 in Washington, D.C., 
and will be concerned with “British 
Aircraft Gas Turbines.” 

Dr. Cox was educated at Kings Nor- 
ton School, England, and in 1918 
joined the Aircraft Design Depart- 
ment of the Austin Motor Company. 
In 1922 he took advanced study in re- 
search and aeronautics at the Im- 
perial College of Science and Tech- 
nology and obtained a Diploma of the 
College and the degree of Doctor of 
Philosophy. In 1924 he joined the 
Royal Airship Works and was con- 
nected with the design of the airship 
R101. 

Dr. Cox was later associated with 
various governmental departments 
and in 1936 became Head of the Air 
Defense Department of the Royal 
Aircraft Establishment. At the be- 
ginning of 1938 he was appointed 
Chief Technical Officer of the Air 
Registration Board and in 1940 be- 
came Deputy Director of Scientific 
Research in the Air Ministry. Later 
he became Director of Special Proj- 
ects of the Ministry of Aircraft 
Production and was closely associ- 
ated with all British gas turbine work. 

He is now Managing Director of 
Power Jets (Research and Develop- 
ment) Limited, but by arrangement 
between the Ministry of Aircraft 
Production and the Air Registration 
Board he will continue to devote a 
part of his time to the civil adminis- 
tration activities of the latter body. 

In addition to other honors that 
have been conferred upon Dr. Cox, he 
received the R38 Memorial Prize for 
his essay on external loads on airship 
structures and in 1940 delivered the 
Wilbur Wright Memorial Lecture of 
The Royal Aeronautical Society. 


Gifts to the Aeronautical 
Archives 


The Royal Aeronautical Society, 
through the courtesy of its President and 
Council, sent a Union Jack with a 
framed inscription reading: “This 
flag flew day and night over the build- 
ing of The Royal Aeronautical Society 
during the London blitz, 1940-1941.” 
A model of the original Sikorsky XR-4 


helicopter, built in 1941 and flown to 
Wright Field, Dayton, Ohio, from 
Bridgeport, Conn., in May, 1942, was 
received through the courtesy of Col. 
H. F. Gregory of the Air Technical 
Service Command. 

Col. J. Carroll Cone gave a book of 
aviation clippings covering the period 
July, 1934, through March, 1935. W. J. 
Pederson of Kansas City, Mo., gave 
aeronautical books. Bound volumes of 
Air Force from December, 1942, through 
December, 1944, were received from 
the Air Force Editorial Office through 
the courtesy of Lt. Col. James H. 
Straubel. A memorandum on _ the 
history of the Canadian aircraft indus- 
try was received from the Air Indus- 
tries and Transport Association of 
Canada. 

The British Airline Pilots Associa- 
tion gave back issues and a current 
subscription to its publication, The 
Log. The U.S. Naval Air Station at 
Pearl Harbor sent back issues of its 
weekly publication, The Ford Islander. 
The British Air Commission in Wash- 
ington added 40 R.T.P. Translations 
and one R.T.P. Bibliography to the 
large number previously given. The 
Aircraft Laboratory of the Air Tech- 
nical Service Command sent data on 
various wind tunnels, through the 
courtesy of Lt. Robert Crawford. 

A lapel pin of Aerovias Nacionales de 
Colombia (Avianca) was received from 
Ralph Underdahl. The Eclipse-Pioneer 
Division of Bendix Aviation Corpora- 
tion sent aeronautical books and 150 
periodicals, adding to the large number 
previously given. Aero Digest gave 125 
foreign aeronautical periodicals, adding 
to its previous generous gifts. Dr. 
Alexander Klemin gave pamphlets and 
company catalogs, including German, 
Polish, and Spanish material not pre- 
viously in the Archives. 

Documents relating to applications 
for new air routes and extensions of 
existing routes before the Civil Aero- 
nautics Board were received from 
Braniff Airways, Inc.; Century Avia- 
tion Company; Eastern Airlines, Inc.; 
Northwest Airlines, Inec.; Transconti- 
nental & Western Air, Inc.; and United 
Air Lines, Ine. 

Additional gifts were received from 
American Airlines, Inc.; B-W Super- 
chargers, Inc.; the Chamber of Com- 
merce of the United States of America; 
Continental Machines, Inc.; Edward 8. 
Evans Transportation Research; Fair- 
child Engine and Airplane Corporation; 
G. Felsenthal & Sons; General Electric 
Company; Francis G. Harrison; Charles 
W. Hoyt Company; Johns-Mansville 
Sales Corporation; Alfred Marchev; 
Simmonds Aerocessories, Ine.;  Stin- 
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son Division, Consolidated Vultee Air- 
craft Corporation; Turco Products, 
Inc.; Zephyr Manufacturing Company; 
U.S. Air Technical Service Command; 
Board on Geographic Names; Bureau 
of Aeronautics and Bureau of Naval 
Personnel of the Navy Department; 
Civil Aeronautics Administration; Civil 
Aeronautics Board; U.S. Government 
Printing Office; Office of Education; Of- 
fice of War Information; War Produc- 
tion Board; and the House Document 
Room. 


Corporate Member Expands 


Solar Aircraft Company, San Diego, 
Calif., a Corporate Member of the 
Institute, has purchased the Precision 
Castings Division of B. F. Hirsch, Inc., 
of New York. The division will here- 
after be operated as a subsidiary of 
Solar Aircraft Company. 


Corporate Member in Merger 


It was officially announced on June 
29 that the Jacobs Aircraft Engine Com- 
pany, a Corporate Member of the 
Institute, has been merged into Repub- 
lic Industries, Inc., of New York. The 
organization will hereafter be known as 
the Jacobs Aircraft Engine Company, a 
Division of Republic Industries, Inc. 
The merger was effected by an exchange 
of stock of Jacobs Aircraft Engine Com- 
pany for that of Republic Industries, 
Inc. According to the statement, no 
change of personnel or operating man- 
agement is contemplated. 


Sections and Branches 


Miami Section 


The following have been elected as 
temporary officers of the Miami Section, 
pending completion of the organization 
of the Section, to serve until the first 
formal ‘election: Chairman, J. C. 
Shroeter; Vice-Chairman, Capt. E. W. 
Gureasko; Secretary-Treasurer, C. R. 
Ursell. 


New York Section 


At a meeting of the New York Section 
held at the McGraw-Hill Auditorium 
in New York on June 25, a paper “Ap- 
plication of Radar to Air Transport” 
was given by D. W. Rentzel, President 
of Aeronautical Radio, Inc. The talk 
was limited to the following general 
discussion of radar and its application 
to air transport: (1) limitations and 
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spunea to fly at high altitudes, tomorrow’s planes 


will climb into the sky like homesick angels... vices in transporting vital personnel and cargo during the 
carrying us literally to the end of the rainbow in comfort 


and safety, ¢ Pacing this dream with reality, engineers are 


the giant Pan American clipper—renowned for its ser- 


war. ¢ In peace as in war, 
Kenyon’s engineering staff is 
at this moment perfecting designs for the planes of the at the service of American 


future. For example, planes the size of this giant aircraft aviation—in the development 
of dependable precision instruments, from the basic d igh 
to the completed product. 


call for even greater feats of engineering in the field of 
precision instruments to make certain that they will have 
the maximum amount of efficiency and safety. « In this 
connection, Kenyon is proud to play an important role. K f N YO N 
Since the beginning of the war, Kenyon has designed and 

delivered in quantity and on time countless precision instru- 

ments for American war planes. In addition, Kenyon INSTRUMENT CO., INC. 


instruments are used in many commercial planes, such as HUNTINGTON, L. 1. NEW YORK 


DESIGNERS OF BETTER PRECISION PARTS FOR THE AMERICAN AVIATION INDUSTRY 
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general characteristics of radar equip- 
ment; (2) immediate postwar applica- 
tions to air-transport aircraft; (3) 
possible additional applications to air- 
transport aircralt. 


Philadelphia Section 


The Philadelphia Section held a meet- 
ing on June 27 at the Engineers Club of 
Philadelphia. A discussion took place 
concerning papers to be presented at 
meetings during the coming — year. 
Various topics were suggested, in- 
cluding the scope of future papers, 
plans for increasing the membership of 
the Section, frequency of meetings, and 
means for stimulating membership at- 
tendance. The six papers that have 
been submitted by Section members 
were discussed. 

The speaker of the evening was J. bE. 
MeDonald, Chief Aerodynamicist — of 
the G & A Aircraft Company, who 
spoke on “Discussion and Demonstra- 
tion of Dynamics of Rotor-Craft Ground 
Resonance.” The paper included a 
simplified discussion of the dynamies of 
rotating wing aircraft which induce 
ground resonance, blade motion as- 
sociated with body motion, and a 
physical demonstration by means of a 
model of the coupling between the 
body and blade motion. The condi- 
tions of dynamically stable and un- 
stable performance of rotating wing 
aircraft while operating on the ground 
were outlined. The motions of, and 
forces on, the blade and body were 
illustrated by a discussion of the calcu- 
lations for obtaining stable ranges of 
operation and suitable dampers for 
critical ranges. The model used was 
composed of rotor blades suitably 
pinned to a hub that was rotated by an 
electric motor. A spring restraint was 
applied to the hub shaft to simulate the 
rotating wing aircraft landing gear. 
Stroboscopic light was used for ease 
of observation, and dynamically stable 
and unstable conditions were produced. 


Phoenix Section 


On June 29, members of the Phoenix 
Section were taken on a conducted 
tour of Thunderbird Field No. 1. 
B. B. Moeur, Jr., of Southwest Air- 
ways, Ine., Flight Instructor at the 
field, guided the group, first showing 
them the flight-line activities from the 
veranda of the operational-control build- 
ing. The members then inspected 
and operated P-40 and AT-6 planes 
that were anchored on supports for 
ground-sechool training received 
individual instruction in the operation 
of the landing gears, control surfaces, 
the engine and its accessories, the 
radio, and intereommunication equip- 
ment. 

John Neace, of Southwest Airways, 
Inc., head of the ground school, gave a 
talk about “Aircraft Engine Construc- 
tion and Operation,” explaining the 
characteristics of the Allison, the 
Merlin, and the Wright Cyclone engines. 
The advantages of the different fea- 
tures of construction and operation 
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IAS. 
Mestings Schedule 


1945 


October 4-5, 1945 
DETROIT MEETING 


October 25, 1945 
WASHINGTON MEETING 


December 17, 1945 
WRIGHT BROTHERS LECTURE, Washington, D.C. 


The Officers and Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 


The Meetings Committee will consider for inclusion on the 
program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 


(3) All papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pres- 
entation may have a maximum length of approximately 15,000 
words. 


(4) All material received will be submitted to the Meetings 
Committee. . Authors will be notified, in ample time to prepare 
the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 


1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 
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ALL IN THE 


A helicopter can easily hover low enough for pilot 
and passengers to talk with people on the ground 
nearby. The Kellett XR-8 helicopter, shown above, 
“stood still in the air” by the hour, at only ove foot 
altitude, during its test period. When all was ready, 
restraining cables were loosed and its cross-country 
flying career began. 

The XR-8 can fly forward, backward or sideways 
It can rise or descend vertically, permitting take-offs 
and landings in any space large enough for safe 
clearance of its own blades. 


Kellett has been active in the design of rotary 
wing aircraft—helicopters and autogiros—for over 
16 years. More advanced models than the XR-8 are 
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DAY’S WORK 


on Kellett drawingboards and in Kellett work- 
shops today. 


The final word in helicopter design will not be 
written for some time to come. Many engineering 
problems must be solved before helicopters are 
brought into practical daily use. Progress already 
achieved, however, more than justifies the man- 
hours that must still be spent by Kellett and other 
organizations active in this field. Their objective is 
to make helicopters available for exacting travel and 
transport jobs, in areas and under conditions where 
no other air, land or water craft can operate. 

Kellett Aircraft Corp., Upper Darby (Philadel- 


phia), Pennsylvania. 
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were emphasized and demonstrated 
on the classroom models. The Allison 
ignition system and a typical fuel sys- 
tem were demonstrated under various 
operational conditions. 


Seattle Section 


A dinner meeting of the Seattle Sec- 
tion was held at Chamber of Commerce 
Hall on June 20. In accordance with 
0.D.T. regulations, attendance was 
limited to local residents who would not 
require the use of railroad transporta- 
tion or hotel accommodations. This 
isin accordance with the policy govern- 
ing all meetings of the Institute and its 
Sections and Branches. 

Lloyd C. Shackelton, Service Engi- 
neer of General Electric Company, 
spoke on “The Boeing B-29 Remote 
Control Turret System.” His explana- 
tion was accompanied by motion pic- 
tures and an operational demonstra- 
tion. 


University of Cincinnati 


Regular meetings of the University of 
Cincinnati Branch have been deferred 
for the present because of the temporary 
diversion of students to other activities. 
A social affair was held on June 9 in 
conjunction with the members of the 
local student branch of the American 
Society of Mechanical Engineers. 


University of Colorado 


The March 25 meeting of the Univer- 
sity of Colorado Branch was addressed 
by Philip F. Moore, who spoke on 
“Engineering in the Aircraft Indus- 
try.” 

A joint meeting took place on April 
15, at which the student members of the 
Institute were joined by those of the 
American Society of Mechanical Engi- 
neers and the Society of Automotive 
Engineers in holding an “open house’”’ 
session at which the undergraduates of 
the University and the general public 
were guests. The engineering labora- 
tories of the University were opened to 
the public, and the equipment was 
operated and demonstrated. Prior to 
the admission of the general public, 
the motion-picture film Gas Turbines 
was screened by a representative of the 
Allis-Chalmers Manufacturing Com- 
pany. 

At the meeting on May 20 two films 
titled Unfinished Rainbows and Wright 
Builds for Air Supremacy were shown. 

On June 8 the Senior members of the 
Branch made a tour of the Denver 
Modification Center. Those partici- 
pating in the tour were shown many 
of the mechanisms used in the control 
and operation of the B-29 and were 
conducted through the airplane, making 
a careful inspection of its construction. 
The film Birth of the B-29 was shown. 


Illinois Institute of Technology 
At a technical meeting on June 15 


the following papers were given by 
Student members: ‘Jet Propulsion,” 
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by Sidney Mayster; “Helicopter De- 
sign,’ by Edward Goetsch; and ‘“Post- 
war Transport,” by Albert J. Spooner. 
These presentations were judged by a 
board consisting of Prof. P. C. Huntly, 
Dr. C. O. Harris, and Mr. Fiezenheizer. 
Sidney Mayster was judged the win- 
ner and a tie was recorded between 
the other two contestants for second 
place. 


lowa State College 


At the June 11 meeting of the Iowa 
State Student Branch, C. W. Milligan, 
General Manager of the Des Moines, 
Iowa, plant of Solar Aircraft Company, 
spoke on “Engineers in the Business 
World.” The following awards were 
made to the members of the Branch: 
Best Grades to Graduation Senior, 
Cecil Parsons; Best Design, Kent 
Hawkins. 


Massachusetts Institute of Technology 


The following officers were elected 


at a meeting on June 4: Chairman, 
Henry W. Pickford, Jr.; Vice-Chair- 
man, James C. Chabot; Secretary- 


Treasurer, Bernard J. Haverback; Pro- 
gram Chairman, Donald E. Robison. 


University of Minnesota 


A combined technical and business 
meeting was held on June 5. Robert 
Aldrich, Head of the Airport Commis- 
sion of the twin cities of Minneapolis 
and St. Paul, spoke on the subject of 
“Airport Planning.” 


New York University 


On June 5 it was decided that the 
previously discussed plans for or- 
ganizing an engineering newspaper 
would be dropped for the present be- 
cause of pressure of other work af- 
fecting the members of the Branch and 
other organizations. The War Depart- 
ment film Wings of the Army was shown. 

On June 19 the following officers 
were elected: Chairman, Martin A. 
Snyder; Vice-Chairman, William Stei- 
bel; Secretary, Frank Taranto; Treas- 
urer, George Kaden. Films shown were 


The Bell Helicopter and The Bell Aira- 
comet-—XP-59A Twin Engine Jet Pro- 
pulston Fighter Plane. 


University of Notre Dame 


The University of Notre Dame 
Branch held a brief informal meeting 
on June’ 6 at which Verne Hubka was 
elected Chairman. The election of 
other officers and other formal actions 
were postponed until the opening of 
the forthcoming term. On June 10 the 
final social function of the term was held, 
when the members participated in a 
picnic at Lake Christiana, near South 
Bend. 


Polytechnic Institute of Brooklyn 


The following officers were elected 
at a meeting on June 5: Chairman. 
Morris Morduchow; Vice-Chairman. 
Peter Thomas; Treasurer, John Ohler: 
Secretary, Frederick Zeuthen. 

At the conclusion of the elections. 
a talk was given about sandwich con- 
struction by Dr. N. J. Hoff, Associate 
Professor of Aeronautical Engineering 
at the Polytechnic Institute. He re- 
viewed briefly the early types of air- 
plane construction and then explained 
the principles of papreg-cellulose ace- 
tate sandwich construction as applied 
to modern aircraft building. Test speci- 
mens that had been subjected to edge- 
wise compression were shown. 


Spartan College of Aeronautics 


The election of officers on June 2 re- 
sulted as follows: Chairman, Egbert 
F. Au Yong; Secretary, Treasurer, and 
Vice-Chairman, J. W. Alldredge; Audi- 
tor and Program Chairman, Estill 
Sherrill. Following the meeting a social 
gathering was held for the graduating 
engineering students. 

On June 13 the members presented s 
gift to the retiring Chairman, Jack 
Wintzell, as a token of his leadership 
and ability during the period of his 
term as Chairman of the Branch. 


Virginia Polytechnic Institute 


At a technical meeting on June 7 the 
film No Substitute for Safety was shown. 


News of Members 


Phillip Andrews has been elected Second 
Vice-President of the Aviation Writers 
Association. 

Ralph D. Baker has returned to his 
position as Associate Professor of Me- 
chanical Engineering at the University of 
Utah. 

Mark C. Benedict has joined Westing- 
house Electric Corporation as Section 
Engineer in charge of Installation in the 
Aviation Gas Turbine Division. 

Lewis A. Binegar is now Flight Test 
Engineer with Boeing Aircraft Company. 


Charles I. Blomer has joined Republic 
Aviation Corporation (Indiana Division) 
as Stress Analyst. 

Raymond K. Bucher is with Pan Ameri- 
can-Grace Airways, Inc., as Maintenance 
Engineer. 

Richard J. Cerny has become Project 
Engineer on aircraft cabin pressurizing 
equipment with the J O Manufacturing 
Company. 

Martyn V. Clarke is Senior Stress An- 
alyst with North American Aviation, 
Inc. 


La 
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How to Reduce Weight 
of Heat Exchangers by 667; 


When aluminum replaces copper in tubes, plates, shells 
and other parts . . . and when aluminum alloy replaces 
soft solder as the bonding material . . . the weight of 
heat transfer units drops as much as 6623%. 


Such drastic weight reduction is made possible by 
Clifford’s discovery of a method for brazing aluminum 
in thin sections . . . a discovery that has already paid 
the three following extra dividends to designers of 
several types of USAAF aircraft. 


1. Clifford’s heat-treatable aluminum tubes withstand 
temperatures up to 275°F. . . . whereas copper tubes 
anneal and weaken long before that point is reached. 


2. Clifford’s aluminum plates, shells and other parts 
defy much higher temperatures and pressures than 
other metals commonly specified for heat transfer 
units. 


3. Clifford’s high-temperature aluminum alloy bonding 
material has a melting point several times higher 
than that of soft solder. 


“FEATHER-WEIGHTS” FOR YOU? 


Feather-Weight Oil Coolers and Coolant Radiators for 
USAAF planes are now monopolizing Clifford’s patent- 
ed aluminum brazing method . . . but its use in postwar 
heat transfer units for automotive, heating, cooling and 
ventilating applications is now in the planning stage. 
Your inquiry is invited. Clifford Feather-Weights 
—Save *3 the weight ... same size and shape. 


CLIFFORD 
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Sealing Rotating Shafts 
Against Loss of Gases or 
Liquids Under Pressure 


A seal assembly may be one of the smallest components 
of a fuel oil pump, gear box, air compressor, refrigerant 
compressor, fluid coupling, torque convertor, water 
pump, etc. — but its unsatisfactory operation can 
cause plenty of trouble. 


When a shaft seal does go wrong, the reason can usu- 
ally be found among the answers to these questions: 
Was the bellows strong enough? Was the seal nose dis 
torted during diamond-facing or by high operating 
temperature? Was the bearing material properly select- 
ed? Were the ends of the thrust spring parallel under 
load? Was the seal assembly properly soldered? Were 
installation conditions up to specification? 


Clifford . . . first to introduce hydraulically-formed 
bellows to industry . . . and with a record of having 
applied them to some of industry’s most difficult seal 
problems. . . knows how a seal assembly can go wrong 
and takes a// the necessary steps to insure satisfactory 
operation. For example, the larger bellows seal assem- 
bly illustrated above could only be produced because 
Clifford pioneered a new method of silver-soldering the 
steel nose to the Hydron Bellows and flame-hardening 
it without annealing the brass bellows. 


You, too, can save time, money and trouble by con- 
sulting Clifford before your designs are too far ad 
vanced. A discussion of your problem does not obligate 
you in any way. Clifford — First with the Facts 
on Hydraulically-Formed Bellows. Clifford 
Manufacturing Co., 560 E. First Street, Boston 27, Mass. 
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Captain Luis de Florez, U.S. Navy, has 
been appointed assistant chief of the recently 
established Naval Research Laboratories. 
This new office is a consolidation of the 
Special Devices Division of the Bureau of 
Aeronautics, of which Captain de Florez was 
director, with the Office of Research and 
Development and the Office of Patents and 
Inventions. 


Orland E. Esval, Director of Aircraft 
and Marine Instrument Research at 
Sperry Gyroscope Company, Inc., was one 
of the two recipients of the National Prize 
of the American Institute of Electrical 
Engineers as coauthor of a paper titled 
“Electric Automatic Pilots for Aircraft.” 

Athanas P. Fontaine is now Director of 
\ireraft Development at Bendix Aviation 
Corporation. 

Frank oF Fromherz has been assigned to 
active duty as Junior Assistant Engineer 
with the rank of Second Lieutenant in the 
teserve of the Publie Health Service. 

William G. Griswold, Jr., has joined 
Consolidated Vultee Aircraft. Corporation 
is Flight Test Engineer. 

Stanley A. Hall has entered the service 
of Pan American Airways, Inc., as a pilot 
for service with the China National Avia- 
tion Corporation. 

Donald C. Hunt has become a member 
i the Faculty of the University of De- 
tit, Aeronautical Department, and also 
Aeronautical Consultant for the Wickman 
Corporation of Detroit. 

Albert R. Jacobs, Vice-President and 
Chief Engineer of the Jacobs Aircraft 
Engine Company, has been elected a Vice- 
President and Director of Engineering of 
that organization, which has become a 
Division of Republic Industries, Inc. 

Martin J. Juhola has joined H. L. 
Yoh Company as Design Engineer. 

William D. Kennedy, Vice-President 
uid Manager of the Cincinnati Plant of 
the Wright Aeronautical Corporation, has 
heen named Vice-President and General 
Manager of Wright Aeronautical Cor- 
poration, He will make his headquarters 
at Paterson, N.J. 

Albert E. Lombard, Jr., who has been 
vrving as Special Assistant to the Direc- 
or of the Aircraft Resources Control Office 
i the Office of Production Management, 
has been appointed Engineering Con- 
sultant of Consolidated Vultee Aircraft 
Corporation. 

Peyton M. Magruder has been ap- 
pointed Director of Commercial Aircraft 
Sales of The Glenn L. Martin Company. 
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Frank S. Mayer, Jr., is a Stress Engineer 
at Northrop Aircraft, Inc. 

Robert W. McCloy has joined the 
Faculty of the University of Illinois as 
Assistant Professor in the Department of 
Aeronautical Engineering. 

Ralph E. Middleton was recently clec- 
ted Vice-President in charge of Engi- 
neering of the Hydraulics Division of 
Aireon Manufacturing Corporation. 

Fred W. Ocvirk has been appointed to 
the Faculty of Johns Hopkins University 
as an Aerodynamicist in the Applied 
Physics Department. 

George A. Page, Jr., Director of Engi- 
neering of the Airplane Division of Cur- 
tiss-Wright Corporation, has been relieved 
of many of the technical and manufac- 
turing details in the engineering branch 
and will concentrate on refinement of the 
CW-20P Commando and the development 
of other commercial aircraft. 

Edmund T. Price has become Presi- 
dent of Solar Precision Castings, Inc., sub- 
sidiary of Solar Aircraft Company. 

Leonard Raymond has entered the 
service of Socony-Vacuum Oil Company, 
Research and Development Laboratories. 

Wilmot L. Rodman is a Structures En- 
gineer in the Ranger Aircraft Engines Di- 
vision of Fairchild Engine and Airplane 
Corporation. 

Paul E. Steele is now an Aerodynami- 
cist with North American Aviation, Inc. 

William B. Stout, Chief of the Stout 
Research Division of Consolidated Vultee 
Aircraft Corporation, has been given an 
additional assignment, through agreement 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grades have been admitted since the pub- 
lication of the list in the last issue of the 
REVIEW. 


Transferred to Associate 
Fellow Grade 


Allen, Fred Charles, M.E.; Asst. Super- 
visor of Strength and Tests Group, Doug- 
las Aircraft Co., Ine. 

Byers, Horace Robert, ScD. in Meteor- 
ology; Prof. of Meteorology, University 
of Chicago. 

Chillson, Charles White, B.S. in Chemi- 
cal & Mechanical Engineering; Chief 
Research Engineer, Propeller Div., Cur- 
tiss-Wright Corp. 

Hurty, Walter Carl, B.S. in Ae.E.; 
Chief of Structures in Special Projects 
Branch, Lockheed Aircraft Corp. 

Resos, Eugene P., B.Sc. in C.E.; Pre- 
liminary Designing, North American 
Aviation, Inc. 


Elected to MEMBER Grade 


Dickard, Herbert Edward, Jr., B.S. 
in Ae.E.; Design Engineer, Beech Aircraft 
Corp. 


with Consolidated Vultee, by which he 
will also serve as head of the postwar 
automobile development work for Gra- 
ham-Paige Motors Corporation. 

Herbert K. Strass has joined the Lang- 
ley Memorial Aeronautical Laboratory of 
the National Advisory Committee for 
Aeronautics as an Aeronautical Engineer. 

George Tharratt has been appointed 
General Manager of the California Divi- 
sion of Lear, Incorporated. He was 
formerly Chief Aeronautical Enginee 
with a manufacturer of aircraft accesso- 
ries. 

Karl Unholtz is now Development En- 
gineer with M. B. Manufacturing Com- 
pany, Ine. 

Nathan F. Vanderlipp, formerly General 
Manager of the Buffalo plant of Curtiss- 
Wright Corporation, has become Execu- 
tive Engineer for the Airplane Division, 
supervising all engineering operations in 
the plants at Columbus, Buffalo, and Ken- 
more. 

Sam A. Vinci has been appointed Elec- 
trical Design Supervisor at Lockheed Air- 
craft Corporation. 

Omer L. Woodson, recently with Ryan 
Aeronautical Company and before that 
with Bell Aircraft Corporation, has an- 
nounced formation of the O. L. Woodson 
Company in Los Angeles to render con- 
sultant service for the development of 
products, production methods, plant facil- 
ities, and management. 

Shao Wen Yuan has joined the faculty 
of Polytechnic Institute of Brooklyn to do 
research work. 


Elected 


Fisher, William Garrow, Chief Designe! 
and Director, Cunliffe-Owen Aircraft Ltd 
(England). 

Hawkins, John Francis, Chief Drafts- 
man, Fleet Aircraft, Limited (Canada). 

Hinshaw, Carl John Williams, C.b.; 
Member of Congress, House of Represen- 
tatives. 

Lampland, Donald Oscar Qualee, B. ot 
Ae.E.; Sr. Staff Engineer, Pan American 
Airways, Ine. 

Oehrli, John Wesley, M.E.; Enginee: 
in Charge of Design and Development, 
MeCulloch Aviation. 

Friest, Eric Frederick, Lt., Technical 
Engineer, South African Air Force. 

Redding, Arnold Hurxthal, B.S. in 
M.E.; Section Engineer, Flow Research 
Section, Westinghouse Electric Corp. 

Rowley, Elton Holcomb, Chief, Engi- 
neering Flight Test, Wichita Div., Boeing 
Aircraft Company. 

Stolarik, Eugene, M.S. in Ae.E.; Proj- 
ect Engineer, Lawrance Aeronautical 
Corp. 

Tuhy, Ivan Emmanuel, Layout De- 
signer, The Glenn L.. Martin Co. 
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1646 Precision Electronic Items 


This MALLORY Catalog 
Lists Them All 


OR convenience in ordering electrical and elec- Your nearby Mallory Distributor can help you, too, 
tronic components, keep your Mallory catalog when you're ordering parts for tests and experi- 
at your elbow. It contains both physical and elec- 


mental work, pre-production models, or replace- 
ment and maintenance. On orders of this type, 
his experience can save you time. Usually a phone 
call will assure you of prompt delivery. 


trical data on more than 1600 items in the line of 
standard Mallory Approved Precision Products. 


Use of this Mallory catalog can pay substantial divi- 
dends to design engineers. Selecting parts for a big See your Mallory Distributor, or write us today for 
production run. .. trying to eliminate extra tooling your free copy of the Mallory catalog. 
time for special items . . . it’s frequently possible to You'll save time and money if you 
find standard Mallory products that are just right consult this catalog—and your Mallory 
while designs are still being blueprinted. Distributor—regularly. 


| PR MALLORY @.CO. inc. Y P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Von Rosenberg, Charles Walter, Chief, 
Flight Engineering & Factory Inspection 
Branch, U.S. Dept. of Commerce. 

Weckel, Arthur Rehder, B.S. in E.E.; 
Aeronautical Manager, Sperry Gyroscope 
Co., Ine. 


Transferred to MEMBER Grade 


Holman, John Vivian, Major, Manager, 
Aeronautical Dept., Sperry Gyroscope Co. 
Ltd. (England’). 

McClellan, Stephen A., President, Spe- 
jalties, Inc. 


Murray, James Lore, Major, Supervisor 
of Maintenance, U.S. Army Air Forces. 

Ostrand, Arnold Oestreicher, M.S.; Sr. 
Aircraft Stress Analyst, Otis Elevator 
Company. 

Phillips, William Hewitt, S.M.; Head, 
Stability and Control Section, Flight Re- 
search Div., Langley Mem. Aero. Lab., 
N.A.C.A. 

Rodgers, Oliver Eliot, Manager, Avia- 
tion Gas Turbine Design Engineering 
Div., Westinghouse Electric Corp. 

Vincenti, Walter, A.B.; Aeronautical 
Engineer, Ames Aero. Lab., N.A.C.A. 

Wing Shee, George Leo, Sr. Service 
Engineer, Service Dept., Airplane Div., 
Curtiss-Wright Corp. 


Elected to Industrial Member Grade 


Borchers, Edward Carl, Service Engi- 
neer, Hamilton Standard Propellers Div., 
United Aircraft Corp. 

Hamilton, Tonea (Miss), Research 
Analyst, American Liquid Gas Corp. 

Miller, Wayne Francis, Supervisor of 
Field Service, Airplane Div., Curtiss- 
Wright Corp. 


Elected to Technical Member Grade 


Curtis, George Augustus, Engineer, 
Cessna Aircraft Co. 

Fay, Joseph Patrick, B.A.; 
Engineer, U.S. Army Air Forces. 

Moos, Henry, Design Draftsman, Otis 
Elevator Company. 

Simmons, Stanley Herbert, Jr. Engi- 
neer, Pan American Airways System. 
Snavely, Harry Edgar, B.S. in Industrial 
Engineering; Principal Engineering 
Draftsman, Davis-Monthan Field. 

Waugh, John Dean, Technical Editor, 
Public Relations Dept., Propeller Div., 
Curtiss-Wright Corp. 


Project 


Transferred from Student to Technical 
Member 
Bergamini, Herbert Van Wie, B.Ae.E.; 
Ensign, U.S.N.R. 
, Dolkas, Constantine Basil, B.Ae.E. 
Gaz, James, Ae.E.; Liaison Engineer, 
Wright Aeronautical Corp. 


INS NEWS 


Grey, Ralph Eugene, Jr., B.S. in Ae.E.; 
Aero. Engineer, Aircraft Engine Re- 
search Lab., N.A.C.A. 

Grome, Walter Marion, B.S. in Ae.E. 

Haggar, Joseph Marion, Jr., B.S. in 
Ae.E.; U.S. Navy. 

Homsher, Paul T., B.S. in Ae.E.; Jr. 
Engineer, Curtiss-Wright Corp. 

Laster, Walter R., Jr., B.Ae.E.; Liaison 
Engineer, Conner Plant, Briggs Mfg. Co. 

Lew, Henry Guock, B.Ae.E.; Research 
Assistant, Polytechnic Institute of Brook- 
lyn. 

Marshall, John Warren, B.S. in Ae.E.; 
Ensign, U.S.N.R. 

Martin, Carl John, B.Ae.E.; Aero. 
Engineer, Bureau of Aeronautics, U.S. 
Navy Dept. (Washington, D.C.). 

Mazanowski, Kazmier John, B.Ae.E.; 
Midshipman, U.S.N.R. 

Mc Neil, Edwin Burt. 
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Palmer, George Marshall, Jr., B.Ae.E.; 
Aerodynamicist, Consolidated Vultee 
Aircraft Corp. 


Parsons, Cecil Eugene, B.8.; U.S. 
Navy. 


Poindexter, Allan, B.S. in Ae.E.; A/C, 
U.S.N.R. 


Popkess, John Edwin, B.S. in M.E.; 
U.S. Navy. 


Skinner, William Frank, B.S. in Ae.E. 

Statler, Irving Carl, B.S. in Ae.E., B.S. 
in Eng. Math.; Pvt., U.S. Army Air 
Forces. 

Swift, Selma Caroline, B.Sc.; Engineer- 
ing Asst., Lockheed Aircraft Corp. 


Elected to Affiliate Grade 


Burgess, Samuel L., Cpl., U.S. Army 
Air Forces. 


Necrology 


Edson Fessenden Gallaudet 


Edson Fessenden Gallaudet, an As- 
sociate Fellow of the Institute, died at 
his home in Pine Orchard, Conn., on 
July 1, 

Mr. Gallaudet was a native of Wash- 
ington, D.C., where he was born on 
April 21, 1871. He was graduated from 
Yale University with the degree of 
Bachelor of Arts in 1893 and received 
his Doctor of Philosophy degree from 
Johns Hopkins University in 1896. 
His first business connection was with 
Westinghouse Electric & Manufactur- 
ing Company as an Aeronautical Engi- 
neer in 1896 and 1897, and from 1897 
to 1900 he served as an instructor in 
Physics at Yale University. From 1900 
to 1908 he was connected with the 
Cramp Shipbuilding Company at Phila- 
delphia and with the Platt Iron Works 
Company at Dayton, Ohio. In 1910 he 
founded the Gallaudet Aircraft Com- 
pany and invented a triple gearing ar- 
rangement by which three separate 
aircraft engines were connected in 
such a manner as to drive propellers to- 
gether or separately. He was credited 
with inventing numerous other devices 
for improving wing construction and 
control mechanism of aircraft, as well as 
a large flying boat. His gearing device 
was reported to have been tested suc- 
cessfully in a flight across the Pacific 
from California to Hawaii. 

Mr. Gallaudet received a French pilot 
license for the Nieuport monoplane and 
a United States pilot license for the 
Wright biplane in 1911. 

In recent years Mr. Gallaudet had 
been active as an independent Aero- 
nautical Engineer. In addition to his 
membership in the Institute, he was a 
member of the Providence Engineering 
Society, the Aero Club of America, the 


Society of Automotive Engineers, and 
the Agawam Hunt Club of Providence, 


R.I. 


Clifford Burke Harmon 


Clifford Burke Harmon, one of the 
pioneer aviators of the United States, 
donor of the Harmon air trophies, and 
founder of the International League of 
Aviators, died on June 25 in Cannes, 
France, where he had resided since 
1922. 

Mr. Harmon was born at Urban, 
Ohio, July 5, 1868, and was educated in 
public schools and by private tutors. 
His business interests were in real es- 
tate, in which he was successful as a 
developer of suburban residential prop- 
erties, but his hobby and principal out- 
side interest were in aeronautics. He 
was a balloonist in the early part of the 
century, and, with Augustus Post, he set 
an American record for balloons at the 
St. Louis Centennial Exhibition in 1909. 

In 1910 he made a pioneer airplane 
flight across Long Island Sound, es- 
tablishing an over-water distance record. 
It is reported that in the same year he 
painted the outline of a battleship on 
the ground and “bombed” it with bags 
of plaster in an early demonstration of 
aerial bombing that interested Army 
and Navy officers. He served with 
the Lafayette Escadrille in the first 
World War and later was a Major in 
the United States air service. 

Mr. Harmon was credited with many 
early accomplishments in flying, estab- 
lishing numerous records with airplanes 
purchased from French and American 
manufacturers. In addition to the 
Harmon trophies, he was the donor of 
various other prizes and incentives that 
were instrumental in advancing the 
cause of aviation. 
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AERONAUTICAL ENGINE! 


All over the world.. .teom the mud- 


caked European fields to sun-baked air- 


strips in southern Burma... Federal 
Instrument Landing Systems are “bringing 


"em in”. . . on the beam. 


Bombers, pursuit ships, night-fighters, 
transports... American, Canadian, British, 
Russian ... ships wearing all the colors of 


the Allies ... coming in on this “pathway 
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PATHWAY TO 
EARTH... 


to earth”, day and night, through the 
toughest kinds of flying weather. 


This is the instrument landing equipment 
that Federal developed over more than ten 
years of intensive research ... and which 
has set the standard for aerial navigation 
equipment in all parts of the world. 


“age of the air’... see 


Federal first for the finest in aerial-navi- 


For the coming 


gation and communications equipment. 


poration 


Newark 1, N. J. 
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Personnel Opportunities 


This column is for the use of individual members of the Institute 
seeking new connections and organizations offering employment to 


aeronautical specialists. 


Any member or organization may have 


requirements listed without charge by writing to the Secretary of the 


Institute. 


WANTED 


Detail and Layout Engineers, Stress 
Analysts, Aerodynamicists, and Design 
Engineers—For development work and 
production engineering work in Engi- 
neering Division. Must be citizens of 
the United States and have a certificate 
ofavailability. Callin person or write to 
Chief Administrative Engineer, Boeing 
Airplane Company, Wichita, Kan. 


Radio, Electronic and Telephone 
Engineers, Electronic and Mechanical 
Draftsmen. One of the largest manu- 
facturers of a wide variety of elec- 
tronic and communications equip- 
ment in the world is fully prepared 
and ready with an ambitious postwar 
program. Write to Personnel Man- 
ager, Federal Telephone & Radio 
Corp., 591 Broad Street, Newark, 


Aeronautical Engineer—To teach 
senior year subjects of aeronautical 
engineering course including design 
and stress analysis. Address in- 
quiries to The Aeronautical Univer- 
sity, Inc., 116 South Michigan Ave- 
nue, Chicago, III. 


Aircraft—Chief of 
Kight years’ experience. 
Donnell Aircraft 
Louis 1, Mo. 


Structures. 
Write Me- 
Corporation, St. 


Aircraft—Chief of Weights. Five 
years’ weight experience. Write Mc- 
Donnell Aircraft Corporation, St. 
Louis 1, Mo. 


Aerodynamicists, Stress Engineers, 
and Vibration Analysts. Needed for 
the Helicopter Division of Bell Air- 
craft Corp., Niagara Falls, New York. 
Write full details to R. A. Wolf, 
Chief Engineer, Helicopter Product 
Division. 


Aeronautical Engineers, Senior 
Layout Draftsmen, Junior Layout 
Draftsmen. Experimental engi- 


neering unit working on new types 
of postwar airplanes. Seeking in- 
dividuals interested in commercial 
field and who can produce without 
supervision. Location Roosevelt 
Field. Address Special Project C, 
Fairchild Engine and Airplane Corp., 
: Rockefeller Plaza, New York 20, 
N.Y. 


Aeronautical Engineers—for im- 
mediate and urgent top _ priority 
work, the long-established Aeronca 
Aircraft Corporation seeks Project 
Engineers, Stress Analysts, Weight 
Engineers, and Layout Draftsmen. 
Since Aeronca’s postwar plans are 


complete, with peacetime production 
in the offing, these positions offer 
unusual permanent opportunities for 
qualified men who can comply with 
W.M.C. requirements. Write in com- 
plete detail to Aeroneca Aircraft Cor- 
poration, Box 00, Middletown, Ohio. 


Aircraft Stress Engineers thor- 
oughly familiar with the analysis of 
aircraft structures, aircraft controls, 
and all component parts for work on 
helicopters. Excellent opportunities 
for personnel interested in rotary-wing 
aircraft. Applicants must comply 
with W.M.C. regulations and be 
draft exempt. Apply by letter, giv- 
ing references, to Administrative En- 
gineer, Kellett Aircraft Corporation, 
Plant #2, Lansdowne Avenue above 
State Road, Upper Darby, Pa. 


Personnel Needed—Executive and 
Administrative experience in manu- 
facture of aircraft. Positions avail- 
able in several fields; Factory and 
Production Management, Matériel, 
Tooling and Engineering. McDonnell 
Aircraft Corporation, Ambassador 
Building, St. Louis 1, Mo. 


Aerodynamicist, 
Draftsmen, Junior Layout Drafts- 
men. Interesting high-speed, jet 
aircraft project. Location New York 
City. Small organization. Oppor- 
tunity for personal recognition. Send 
complete résumé or call or wire for 
interview. Postwar continuation. 
Address Dean C. Smith, Fairchild 
Engine and Airplane Corporation, 
30 Rockefeller Plaza, New York 20, 
N.Y. 


Aircraft Engineers—Experienced 
aerodynamicist; layout and detailed 
draftsmen; structural designers; sen- 
ior drawing checkers; static test 
engineer; stress analysts; technical 
illustrators; technical writer. These 
positions immediately available in 
critical war work at attractive sala- 
ries. Postwar prospects excellent. Ap- 
plicants must comply with W.M.C. 
regulations. Address replies giving 
education, experience, background, 
age and draft status to Personnel 
Manager, Edo Aircraft Corporation, 
Terminal Building, Flushing, N.Y. 


Senior Layout 


Wind Tunnel Model Men—Quali- 
fied wind tunnel model builders and/or 


designers for new small company. ° 


Desire men with extensive experience 
in wood and metal model work to close 
tolerances and in model project or- 
ganization and planning. All models 
and instrumentation are for various 
aircraft companies and aerodynamics 
laboratories. Airmail complete quali- 


fications and experience to Aerolab 
Development Company, 1992 Lincoln 
Avenue, Pasadena 3, Calif. 


Aircraft Engineers— Positions avail- 
able in Clifton & Caldwell, N.J., for 
Tool & Gage Engineers. Also engi- 
neers for manufacturing process, pro- 
duction methods, also design engi- 
neers, Seniors & Juniors. Manufac- 
turing operation sheet writers, de- 
signers, tool & gage; gage analysts, 
tool & gage draftsmen. Applicants 
must have Aeronautical Industrial 
Manufacturing experience. Must 
have certificate of availability. Call 
in person or write Employment Office, 
Curtiss-Wright Corp., Propeller Divi- 
sion, 143 Getty Ave., Clifton, N.J. 


Detail and Layout Draftsmen, 
Stress Analysts, and Design Engi- 
neers needed for development work 
in the Engineering Department. 
Must be citizen, not employed in es- 
sential war industry, or have a certifi- 
cate of availability from the U.S. 
Employment Service Office or the 
War Manpower Commission of your 
area. Address inquiries to Curtiss- 
Wright Corporation, Airplane Divi- 
sion, Buffalo, N.Y.; Attention: Di- 
rector of Engineering. 


Detail & Layout Draftsmen, Stress 
Analysts, Design Engineer, Assistant 
Project Engineer on development 
work in the engineering department. 
Address inquiries to Edo Aircraft 
Corporation, 136-48 Roosevelt Ave- 
nue, Flushing, L.I., N.Y. 


Aerodynamicist or Flight Test Engi- 
neer—Ability to analyze flight test 
data on advanced high performance 
aircraft. Submit qualifications to 
McDonnell Aircraft Corporation, Am- 
bassador Building, St. Louis 1, Mo. 


Aeronautical Cataloging Librarian. 
Experienced. Permanent position in 
New York City. Open October, 1945. 
Address inquiries to Box 330, Insti- 
tute of the Aeronautical Sciences, 


Aircraft Layout or Stress Engineer. 
Mid-west location. New aircraft 
designing. Write full particulars. 
Address inquiries to Box 329, Insti- 
tute of the Aeronautical Sciences. 


Engineer—To supervise manufac- 
ture of new airplane. Aeronautical 
background and heavy shop super- 
vision experience absolutely essen- 
tial. Good wages. Pleasant work- 
ing conditions. Write all informa- 
tion in detail. Address inquiries to 
Box 328, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer—With ex- 
perience in structures and stress analy- 
sis and the writing of reports for 
submission to the Civil Aeronautics 
Administration. Address inquiries to 
Box 326, Institute of the Aeronautical 
Sciences. 


Patent Engineer—Familiar with 
patent disclosures and_ procedures. 


| | | 
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Manufacturing Company, Not Inc., Aircraft Products 
Division, 1800 Winnemac Avenue, Chicago 40, Illinois 


AERONAUTICAL ENGINE 


Barco Products are making the Japan 
bombing run regularly these days on 
the death-dealing Superforts. Barco 
Brake Line Assemblies are the heart 
of the B-29 landing gear, selected for 
their proved safety value and low main- 


Awarded the" Approved Rating 


BARCO 


tenance. And Barco Flexible Joints 
(winterized for service conditions) 
are used to protect fluid-conveying 
systems. Write us about the Barco 
3000-pound pressure Swivel Joint 
prepared especially for aviation use. 


"’ by the U.S. Army Air Forces 


FLEXIBLE JOINTS 


Free Enterprise—The Cornerstone 
of American Prosperity 


“MOVE 


EVERY 


AUGUST, 


1945 


Not yust a swivel 
joint... bur a com- 
nota swivel 
and ball jo int with 
rotary motion and 
responsive 
ment thre ‘ugh 


every angle. 


DIRECTION’! 
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Hssential helicopter industry. Salary 
commensurate with experience and 
present earning capacity. Address 
inquiries to Box 322, Institute of the 
Aeronautical Sciences. 


Electronic and Mechanical Engi- 
neers—Large radio corporation pres- 
ently engaged in urgently needed 
war work for the armed forces needs 
engineering personnel in all catego- 
ries. Sound peacetime future with an 
established leader in the field of Elec- 
tronics. Located in East and mid- 
West. Write in detail. Address in- 
quiries to Box 317, Institute of the 
Aeronautical Sciences. 


Mechanical Engineer or Physicist— 
Not subject to draft, experience in 
product development, research, and 
testing. Must have sufficient mathe- 
matical background to perform calcu- 
lations in stress and vibration analysis, 
thermodynamics, aerodynamics, and 
general mathematics upon own initia- 
tive. Some knowledge of combustion 
desirable. Wanted for research staff of 
well-established aircraft accessory com- 
pany with good postwar prospects, lo- 
sated on the West Coast. Salary de- 
pendent on qualifications and experi- 
ence. Address inquiries to Box 311, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineer, Chief of 
Structures, Stress Analysts—Excel- 
lent opportunity for qualified men 
with medium-sized aircraft manufac- 
turer on postwar work. Commercial ex- 
perience preferred but not necessary. 
Applicant must comply with W.M.C. 
regulations. Address inquiries to Box 
309, Institute of the Aeronautical 
Sciences. 


Instrument Designer— Medium-size 
industrial organization offers excellent 
opportunity. Position will pay top 
salary. Present and postwar possibili- 
ties are unusually attractive. Man must 
hold an Electrical or Mechanical Engi- 
neer Degree, and have knowledge of 
optics or electronics. He should also 
have at least four years’ practical ex- 
perience in instrument design. Please 
write in detail. Your reply will be held 
in strict confidence. W.M.C. regula- 
tions observed. Address inquiries to 
Box 304, Institute of the Aeronautical 
Sciences. 


Stress Analysts and Aerodynami- 
cists—Required for aircraft design 
work U.S. Naval Aircraft Prime Con- 
tractor. Address inquiries to Box 
297, Institute of the Aeronautical 
Sciences. 


Assistant Professor—To teach Me- 
chanics, Strength of Materials, and 
Physics in a small Mid-western Col- 
lege. Must have Master of Science 
Degree, preferably in Engineering or 
Physics. Salary dependent on quali- 
fications and experience. Position 
permanent. Address inquiries to Box 
291, Institute of the Aeronautical 
Sciences. 


INSTITUTE NEWS 


Draftsmen—Four or five, wanted 
by large research and development 
organization; experienced in the lay- 
out of aircraft structural members. 
Four or five years’ experience re- 
knowledge of stress analysis 

esired. Experience in wing or fuse- 
lage group would prove satisfactory. 
Address inquiries to Box 282, Insti- 
tute of the Aeronautical Sciences. 


Aerodynamics Engineer—Practical 
experience wanted by well-known 
long-established mid-west manufac- 
turer to conduct technical research 
and market development in ventilat- 
ing and air-cooling division. Attrac- 
tive salary for man of ability and 
ambition. Address inquiries to Box 
275, Institute of the Aeronautical 
Sciences. 


Mechanical & Electronic Engi- 
neers—Large engineering firm en- 
gaged in essential work with growing 
backlog of postwar jobs needs engineer- 
ing personnel in all categories: Designers, 
Layout & Detail Draftsmen, Checkers, 
etc. Location Manhattan. W.M.C. 
rules observed. Address inquiries to 
Box 263, Institute of the Aeronautical 
Sciences. 


AVAILABLE 


Graduate Aeronautical Engineer— 
Bachelor and Master of Aeronautical 
{ngineering degrees from N.Y.U. 
Two and one-half years’ engineering 
in aircraft manufacturing and 21/, 
years’ engineering in air-line main- 
tenance and operation. Recently 
completed engineering and economic 
studies on major postwar aircraft for 
air-line operation. Will receive Mas- 
ters in Commerce and Finance in 2 
years. Draft exempt and _ release 
available. Excellent references. Ad- 
dress inquiries to Box 332, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineering Student. 
Three years of college. Desires full- 
time engineering work, preferably in 
New York. Address inquiries to Box 
331, Institute of the Aeronautical 
Sciences. 


Service Engineer, B.S. in M.E.— 
Commercial pilot, licensed mechanic 
and navigator, also foreign licenses 
and international aviator’s license. 
Fifteen years’ aviation experience 
ranging from small flying service to 
foremost U.S. and foreign factories, 
Recent duties include: installation 
engineer, test pilot, service engi- 
neering, publications manager, asst. 
service manager of large engine fac- 
tory. Spent last 2 years exploring 
sales possibilities in all Latin-Ameri- 
can countries. Speaks French, Span- 
ish, Dutch, German and understands 
Portuguese. Sees no further scope for 
improvement after 6 years with 
present employer and is interested in 
position with a future in progressive 
organization where his experience 
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and abilities can be fully utilized. 
Address inquiries to Box 327, Insti- 
tute of the Aeronautical Sciences. 


Personal Plane Designer—Cor- 
porate Executive now with prominent 
lightplane manufacturer. Eight years’ 
experience development, test, manu- 
facture, numerous military projects, 
six years’ successful design and super- 
vision personal aircraft, gliders, liai- 
son, special purpose military, postwar, 
cropduster aircraft. Familiar C.A.A., 
Army, Navy contract negotiations, 
design requirements, cost estimating. 
In charge engineering, handbook, in- 
spection, flight test, experimental de- 
partments. Under 40, married. Ad- 
dress inquiries to Box 325, Institute 
of the Aeronautical Sciences. 


Executive-Engineer-Test Pilot— 
World War II veteran with two 
years’ recent supervisory experience 
in design and flight-testing for large 
commercial aviation corporation. 
Seven years of college engineering 
followed by five years of active duty 
as commanding officer of aircraft ad- 
vanced-base, maintenance, repair, ex- 
perimental, and operational units. 
Active experimental test pilot in serv- 
ice and during last two years in com- 
mercial aviation. Combat and test 
experience in over 50 different types 
of single and multi-engine land- and 
seaplanes. Recent experience in gas 
turbines and jet propulsion. War 
veteran status precludes any dif- 
ficulty in leaving present position. 
Airline engineering and operation or 
manufacturer’s flight research and 
design most desirable. Address in- 
quiries to Box 324, Institute of the 
Aeronautical Sciences. 


Airport Engineer—Five and a half 
years’ experience as airport engineer. 
Responsible for site selection, lay- 
out, design, and inspection during con- 
struction of over 40 airports in eastern 
states. Experience also includes 
speaking before municipal governing 
bodies and local service clubs on fre- 
quent occasions. Registered profes- 
sional engineer and have a student 
pilot’s license, recently soloed. De- 
sire connection as airport consultant 
with engineering company or airline. 
Particularly adapted to liaison work 
and promotion. Any location con- 
sidered. W.M.C. compliance. Ad- 
dress inquiries to Box 323, Institute 
of the Aeronautical Sciences. 


Stress Analyst, Design and De- 
velopment Engineer—B.S. in Aero- 
nautical Engineering and Engineering 
Mechanics, four years’ experience in 
research, design, development and 
stress analysis pursuits with promi- 
nent aircraft concerns. One year on 
analysis and static test of pure mono- 
coque wing. Two years as super- 
visor of group engaged in design and 
stress analysis of bombardment type 
airplane. One year with entire struc- 
tural responsibility for extensive struc- 
tural modification for large patrol type 
aircraft. Desires position with re- 
sponsibility for structural design or 
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atress analysis. 
Box 321, Institute of the Aeronautical 
Sciences. 


Address inquiries to 


Assistant Professor of Aeronautical 
Engineering at large mid-west school 
desires change of position in October. 
Broad aeronautical background with 
aerodynamics as major field. West 
coast location preferred. Will con- 
sider position in industry. W.M.C. 
will be complied with. Address in- 
quiries to Box 320, Institute of the 
Aeronautical Sciences. 


Analyst—Maintenance Engineer. 
Age 37. Exceptional record large 
scale maintenance and improvement 
of aircraft availability in military 
aircraft. Some Latin-American ex- 
perience. Excellent Spanish. Posi- 
tion desired with aggressive airline in 
need of obtaining more flight hours 
from available aircraft. Address in- 
quiries to Box 318, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer—B. Aero E., 
1941. Single. Four years’ experience 
as Propeller Blade Designer and 
Stress Analyst. Desires work in 
Experimental Research, Test Engi- 
neering or Development with an air- 
line. Will work anywhere in U.S. or 
foreign country. Will travel. Avail- 
able now. Can comply with W.M.C. 
regulations. Address inquiries to 
Box 315, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer—Graduate 
engineer with B.S. and M.S. degrees. 
Nine years of continuous experience 
on Army, Navy, and C.A.A. proj- 
ects. Past experience includes posi- 
tions as Chief Structures Engineer, 
Chief of Aerodynamics and Flight 
Test, Assistant Chief Engineer, and 
Consultant Engineer. Have demon- 
strated ability to direct technical 
development of designs ranging from 
small private airplanes to large high- 
speed military aircraft. Prefer re- 
position where technical 
skill is required. Address inquiries 
to Box 314, Institute of the Aeronau- 
tical Sciences. 


Aeronautical Engineer and Test 
Pilot with design, experimental engi- 
neering and flight experience desires 
suitable position doing development 
work or experimental engineering and/or 
flight testing. Available immediately. 
Address inquiries to Box 312, Institute 
of the Aeronautical Sciences. 


Research Analyst and Technical 
Writer. Twenty-one years’ experi- 
ence, including Patent Law, Medicine, 
Aeronautics, and Internal Combus- 
tion Engineer, Liaison and Produc- 
tion Planning, including LPG. Sev- 
eral years in Engineering Department 
of Aircraft Manufacturer. Familiar 
with setting up technical records and 
systems. West Coast preferred. Ad- 
dress inquiries to Box 310, Institute 
of the Aeronautical Sciences. 


INS? NEWS 


Aeronautical Engineer—Pilot— 
Graduate engineer over 15 years’ ex- 
perience in design, research, and 
manufacturing; eight years as experi- 
mental test pilot; eighteen years’ fly- 
ing experience. Desires position with 
company offering postwar future com- 
bining engineering and flying. Past 
employment includes several years as 
consulting engineer and chief engineer 
with large company. No objection to 
traveling. Address inquiries to Box 307, 
Institute of the Aeronautical Sciences. 


Airline Engineer—Graduate Aero- 
nautical Engineer, B. of A.E. with 
major in Air Transport. Two years’ 
extensive practical experience with ma- 
jor air line as maintenance and opera- 
tions engineer. Thoroughly familiar 
with problems relating to design, per- 
formance, and economic studies of pres- 
ent and postwar aircraft. Desires 
change but wishes to remain in air-line 
industry and continue with same type 
research and development. Address 
inquiries to Box 306, Institute of the 
Aeronautical Sciences. 


Sales and Service Engineering Ex- 
ecutive, fifteen years’ experience in 
airplane, engine and accessory design, 
service and sales, air-line maintenance 
engineering. Seeking position offering 
executive responsibilities organizing and 
directing sales and service activities or 
air-line maintenance engineering organi- 
zation, either in this country or Latin 


America. Long residence in Latin 
America. Speak both Spanish and 
Portuguese. Will consider major oil 


company aviation department. Ex- 
cellent references. Available for im- 
mediate employment. W.M.C. require- 
ments complied with. Address inquiries 
to Box 305, Institute of the Aeronautical 
Sciences. 


Engineer—B.S.Ae.E. Eight years’ 
varied aircraft experience, project 
engineer, design group leader, structural 
design and stress analysis. Interested in 
essential position in Los Angeles area. 
Release available. Address inquiries to 
Box 303, Institute of the Aeronautical 
Sciences. 


Engineer—Visualizer. Has broad 
and varied experience in the applica- 
tion of industrial visual aids (graphic 
illustrations) to employee indoctrina- 
tion, production, plant layout, tool 
design, methods, cost analysis, sales, 
and service manuals. Developed 
methods to prepare such drawings 
economically. Desires additional work 
from medium size company for own 
office. Address inquiries to Box 302, 
Institute of the Aeronautical Sci- 
ences. 


Industrial Designer—Stylist. Var- 
ied experience in product and interior 
design. Recently completed redesign 
of series of aircraft-engine test equip- 
ment. Desires additional clients for 
aircraft accessories styling or small 
plane interior styling. Address in- 

uiries to Box 301, Institute of the 

eronautical Sciences. 
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Works Manager or Executive Engi- 
neer: College education; 39 years of 
age; married and have family. Broad 
experience in Industrial Engineering; 
Management; Production and Engi- 
neering. Proved performance in ca- 
pacities of Works Manager; Plant 
Manager; Executive Engineer; Plant 
Superintendent; Industrial Engineer 
and Experimental Research Manager. 
Nine years aeronautical; seven years 
steel fabrication (all phases); and 
three years’ heavy construction ex- 
perience. Extensive Army and Navy 
contacts. Now in East. Will con- 
sider any location including foreign. 
Statement of availability and refer- 
ences will be furnished. Address in- 
quiries to Box 300, Institute of the 
Aeronautical Sciences. 


Helicopter Engineer (B.S. in Aero. 
Engineering) 5 years’ experience in 
helicopter theory, design, and con- 
struction; has just completed success- 
ful helicopter for small company; did 
entire design, stress, weights, and 
aerodynamics. Desires position in 
supervisory design capacity in reliable 
company. Address inquiries to Box 
298, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer and Con- 
sultant—Seventeen years in the avia- 
tion industry on military and com- 
mercial airplanes including develop- 
ment, design, administration and direc- 
tion of engineering groups, company 
representative at Service procurement 
centers and engineering flight test ex- 
perience. Desires a permanent and 
responsible position in engineering or 
engineering sales or as a technical rep- 
resentative in the aviation industry or 
allied field. Address inquiries to Box 
294, Institute of the Aeronautical 
Sciences. 


Production Executive— Mechanical 
engineer with five years’ administra- 
tive experience in all phases of aircraft 
construction including line assembly 
methods, Tool and Jig design and one 
year as Director of experimental. 
Served ten years as Works Manager 
of large plant fabricating precision 
metal parts for automatic actuating 
mechanisms. Thoroughly familiar 
with modern precision machine shop 
practice serving eight years as Plant 
Manager. Manufacturing experience 
totals 26 years. Automotive back- 
ground. Enjoy a wide acquaintance 
among subcontractors in central and 
eastern area. Will travel. Address 
inquiries to Box 292, Institute of the 
Aeronautical Sciences. 


Research—Economic Planning and 
reporting work desired. Good back- 
ground in aviation manufacturing in- 
dustry, B.S. Degree in Economies, 
now working toward Masters Degree 
in Economics. Connection desired 
with aviation manufacturer or trans- 
port line. Address inquiries to Box 
286, Institute of the Aeronautical 
Sciences. 


This is the first of a series of advertisements concerning the future of Aviation .. . in America 


National Security 


demands Wings 


(A FOUR-PART STORY ) 


ATIONAL Security and Per- 
manent Peace... through Air 
ower. Words of comfort for the 
future, but only if the ideas behind 
these words are put into action! 
Air Power for Peace instead of Air 
Power for War will demand four-way 
cooperation ...with Private Citizens, 
American Business, Government and 
the Aviation Industry all joining hands. 
<4 PART ONE P 
John Q. Citizen is part of the story. 
His interest in private flying, fast 
transportation, local air terminals, air 
strips and air parks; his support of 
air shows and exhibits; his interest 
in aviation literature. books, educa- 
tion and research: his participation 
in aviation organizations... all these 


are specific ways in which he will 
help make peace through Air Power 
a reality. 
4 PART TWO 

American Business also will contrib- 
ute much to the progress of American 
Aviation and Air Power. For aviation 
shrinks the distance between markets: 
opens new sales channels; means 
eae coordination of far-flung plants 
and access to almost any part of the 


world in a matter of hours instead of 
days and weeks. And, in the case of 


Helicopters, even to places normally 
inaccessible by air. 

<4 PART THREE 
Government, too... Federal. State and 
Municipal...will play its role. Already 
many steps have been taken to pro- 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST. ING 


BLL Yorn 


PACEMAKER OF AVIATION PROGRESS 


© Bell Aircraft Co*poPation 


firacobra ( P-39) and Kingcobra ( P-63 ) 


f{iracomet 


mote aviation and Air Power and other 
steps are under way. Training facilities 
...roads and highways...safety regula- 
tions. ..encouragement and develop- 
ment of scientific flying aids and inter- 
national air transportation...perfection 
of airport facilities...creation of com- 
missions charged with promoting avia- 
tion wisely and for the benefit of all 
... these are just some of the areas in 
which Government can be and 7s a 
vital part of this story. 


<4 PART FOUR P 


And...the Aviation Industry. Under 
the stimulus of war the progress and 
technical advancement of the Aviation 
Industry has been an industrial mira- 
cle. The entire industry is dedicated 
to a continuance of the scientific re- 
search which has made America fore- 
most in the Air. At Bell Aircraft we 
shall put into civilian service the skills 
and achievements identified with the 
Airacobra, the Kingcobra, the Bell 
Built B-29 Superfortress, the Aira- 
comet (America’s First Jet Propelled 
airplane), the products of our Ord- 
nance Division and the Bell Heli- 
copter. The challenge of Peace will 
provide us with a stimulus as urgent 
as the desperate needs of war. 


* Buy War Bonds and Speed Victory ® 


NIAGARA FRONTIER DIVISION 
Niagara Falls, N. Y. 
Fighters 
{merica’s First Jet Propelled Plane 
The Bell Helicopter 
ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
Bell Built B-29 Superfortress 
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Accessories and Equipment 


Design and Application of High- 
Pressure Coefficient Axial-Flow Fans. 
J.G. Sawyer. A discussion is given 
of the theories involved in the design 
of high-pressure fans and their applica- 
tions. The writer outlines the charac- 
teristics of the conventional axial-flow 
fan and its limitations, as well as the 
Schicht principle and the Wattendorf 
fan theory. He traces the work leading 
to the development of the high-pressure 
coefficient fan through the abandonment 
of the conventional airfoil and the use 
of highly curved, closely spaced blades 
that guide the fluid in the directions 
arived at by a vector analysis. This 
method is stated to be relatively simple 
and the same as that used in turbine- 
blade design. The theory of the blade 
development and the application of the 
fan to aireraft-engine cooling and other 
possible uses are discussed. Journal of 
the Aeronautical Sciences, July, 1945, 
pages 281-284, 9 illus. 

Bellows Assembly Controls Fuel 
Mixture. J. A. Bolt. A brief descrip- 
tion is given of a mixture-control unit 
for aircraft-engine carburetors, which 
is designed to provide automatic com- 
pensation for changes of altitude. A 
cross-sectional view of this complete 
self-contained unit is shown. Machine 
Design, June, 1945, page 128, 1 illus. 

High Altitude Oil Systems. W. L. 
Wheeler. Methods are suggested for 
investigating the performance of air- 
craft oil systems, especially new 
designs, to reduce to a minimum the dif- 
ficulties encountered in prototype air- 
planes at high altitudes. Primary con- 
sideration is given to oil systems of the 
purely conventional type but the 


Accessories and Equipment.... 63 
65 
say 
irplane Descriptions........ 71 
Airports and Airfields........ 73 


Avigation....... 

arings..... 
Civil Aviation. .... 
Control Equipment.......- 


Electrical Equipment.......... 79 


Flight Operations. ..... 
Flight 83 
Flight Testing. 83 


Forte dicals 


method of analysis which is developed 
will allow special cases to be investi- 
gated. The writer discusses trouble 
caused by the various components of 
the system not being compatible, the 
altitude performance of  spur-gear 
pumps, factors affecting aeration, oil 
system failures, oil loss, and breather 
design. A number of performance 
charts are shown. Industrial Aviation, 
May, 1945, pages 56-58, 60, 96, 97, 8 
illus. 

Shetland Auxiliary Power. Sup- 
plemented by a 2-page schematic 
drawing, a detailed description is 
given of the two 60-hp. Rotol generat- 
ing plants from which the Short 
Shetland derives its auxiliary power. 
Particulars pertain to the design and 
construction of the engines, their in- 
stallation in the flying boat, and the aux- 
iliary power services they render. A 
table of data includes the performance 
and dimensions of the unit, the engine 
specifications, and the dimensions and 
weight of the unit complete in sound- 
proof box. The Aeroplane, June 1, 1945, 
pages 628-631, 5 illus. 

Curved Glass Windshields. J. M. 
Crone. Information is given about 
the curved laminated glass wind- 
shield, the use of which is stated to be 
highly desirable from the standpoint of 
safety, aerodynamics, and appearance. 
Using the Commando as a specific ex- 
ample, the writer gives data, based on 
an air speed of 240 m.p.h. at sea level, 
which indicate the increased speed and 
range, and reduced drag obtained with 
the curved windshield. It is noted that 
the outstanding objections to the use of 
curved windshields have been the break- 
age attributable to difficulty of installa- 
tion and the loss caused by the inaccu- 
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Gliding and Soaring.......... 83 
Instruments. 84 
Landing Gear...... 
OF 
Management. 85 
91 
Military Aviation............ 91 
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wh 


rate and impractical methods of deter- 
mining the amount of optical distortion 
present in each pane of glass manufac- 
tured. Particulars are given about a 
means of inspecting windshield glass for 
optical properties which has been de- 
veloped to reduce fabrication costs and 
helps to increase aerial safety. Auto- 
motive and Aviation Industries, June 15. 
1945, pages 20, 21, 114, 116, 118, 120, 
5 illus. 


Design of Hydraulic Systems. Part 
VI. Howard Field, Jr. This is the 
sixth article of a series devoted to the 
subject of hydraulic-system design. 
The characteristics, uses, and limita- 
tions of filters are discussed and the 
development of filters is briefly re- 
viewed. Information is given about 
the type, size, and location of filters in 
a hydraulic system. Product Engineer- 
ing, June, 1945, pages 409-411, 4 illus. 


Air Actuates B-29 Bomb-Bay Doors. 
A detailed description is given of the 
pneumatic actuating system that pro- 
vides snap opening and closing of the 
Superfortress’s bomb bay doors. Be- 
sides reducing opening time to less than 
1 sec. and closing time to 2 or 3 sec., it 
is claimed that the new mechanism also 
reduces the weight of the airplane by ap- 
proximately 94 lbs. from its former 
weight with the electric-motor-driven 
screw-type of actuating equipment. 
The pneumatic actuating scheme con- 
sists of two interconnected but sepa- 
rately operating systems. Each system 
has a compressor, reservoir, actuators, 
and a four-way valve for each set of 
doors. Control of the pneumatic sc- 
tuated doors is similar to that of the 
screw-type system in that the pilot, 
bombardier, and crew members all have 


93 
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30-40-50 degrees and more below 
zero! That’s how cold it is up where 
the B-29’s fly. And our boys who fly 
them must be given every protection 
that science can devise to guard 
men against those paralyzing tem- 
peratures, to keep them as warm and 
comfortable as possible on their 
hazardous missions. 

One of the most important means of 
vetting such protection is the use of 
Fiberglas* Aircraft Insulation in the 
compartments and cabins. It helps 
keep heat in—cold out. 

Fiberglas insulation, for aircraft of 
all types, is made of fine fibers of 
lass, bonded together into a flexible 
blanket form. It is so light that 20 
square feet, one inch thick, weigh less 
than a pound! And this feature is 
carried through in service because the 
fibers, being glass, do not gain weight 
by moisture absorption, even under 


ENGINEERING 


conditions of extreme humidity. Fiber- 
glas is noncombustible, too. 
This 


found only in Fiberglas, has given 


combination of properties, 
designers the weightsaving material 
they needed in aircraft, where every 
ounce is of vital importance. 
Furthermore, these soft blankets of 
highly efficient 
acoustical insulation. The nerve-shat- 


Fiberglas provide 
tering high-pitched vibration noises 
and the monotonous drumming 
roar from the motors are damp- 
ened and absorbed. 


These Fiberglas blankets are 


FIBERGLAS 


*T, M. Reg. U. S. Pat. Off. 
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Photo of Boeing B29 


Superfortr urte 
Roving reratt Co. 


clean, chemically stable, resistant to 
corrosive vapors, are odorless and do 
not absorb odors. 

Fiberglas in this and other forms is 
being used in the production of count- 
less military and essential civilian 
products. Perhaps your products, or 
those which you are planning. can be 
made better with Fiberglas. Now is the 
time to get complete information. 
Write: Owens-Corning Fiberglas Cor- 
poration, 1893 Nicholas Build: 
ing. Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario. 
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Hlustration Courtesy Boeing Aircraft Company 


Schematic airflow diagram of the B-29 Superfortress’ pneumatic bomb bay door actuating system. 


control of the doors through the salvo 
circuit. Aero Digest, June 1, 1945, 
pages 70, 71, 243, 4 illus. 

Design of Aircraft Lubrication Sys- 
tems. C. Stewart Brandt. These 
are the first two installments of a 
three-part article dealing with various 
aspects of lubricating-system design. 
Part I discusses difficulties involved in 
the installation and functioning of lu- 
bricating systems. Complications in 
the lubricating system which have been 
induced by the introduction of high- 
performance aircraft are enumerated. 
The three basic types of lubricating sys- 
tem in general use, namely, the Army, 
Navy, and commercial systems, are de- 
scribed and their advantages and short- 
comings are analyzed. 

In Part II, design factors governing 
the oil capacity for different types of 
lubricating systems are discussed. De- 
tailed comments are made about the 
requirements for lubricating tanks, out- 
lets, venting systems, oil-quantity meas- 
uring devices, drain valves, fillers, and 
immersion heaters. Diagrams show the 
design of a typical supercharger oil sys- 
tem and a typical feathering-propeller 
oil system. Industrial Aviation, May, 
1945, pages 44-46, 48, 50, 89, 8 illus.; 
June, 1945, pages 24, 26, 27, 30, 31, 93- 
95, 12 illus. 

Which Auxiliary Power—Electric 
or Hydraulic? Col. T. B. Holliday. 
The advantages and disadvantages of 
electric and hydraulic methods of pro- 
Viding power for the aircraft accessory 


system are studied and compared. 
Consideration is given to their fields of 
application and reliability of operation. 
The requirements for accessories are 
defined. Other sections of the article 
discuss the power source, distribution 
system, power utilization devices, and 
power storage. Data are presented in 
the form of charts and tables. Machine 
Design, June, 1945, pages 101-107, 17 
illus. 

Hose, Clamps and Fittings. Major 
Raymond C. Pierce. This article 
describes how experience in the field 
combined with research work in the labo- 
ratories of the Air Technical Service 
Command have made possible improve- 
ments in hose, hose clamps, and fittings 
for combat and transport aircraft. It 
is noted that hose leaks that formerly 
caused forced landings and sometimes 
the loss of both airplanes and personnel 
have been largely overcome by these 
improvements. Recent developments 
in self-sealing hose, clamps, and fittings 
for fuel lines, oil lines, and other serv- 
ices are described. Specifications and 
other data on the subject are included. 
Aviation Maintenance, June, 1945, pages 
44-47, 128, 130, 132, 136, 13 illus. 


Aerodynamics 


A Review of the Aerodynamics of 
Flight Load Factors in Relation to the 
Safety Regulations. Hugh B. Free- 
man. This article reviews briefly the 


aerodynamics of flight load factors. 
An equation for the minimum maneuver 
load factor is proposed for planes in the 
transport category, based on the gust 
stalling speed and a “turbulent air 
maneuvering speed range.”’ For a value 
of this speed range of 25 m.p.h., this 
equation yields load factors in good 
agreement with past experience. Sug- 
gested flight tests for the experimental 
determination of the speed range would 
answer the question as to whether our 
load factors could safely be lowered. 
The equation applies to flapped, as well 
as unflapped, wings. 


It is concluded that the existing for- 
mula for maneuver load factors, based on 
power loading and gross weight, should 
be abandoned for a more rational equa- 
tion based on the dominant parameters 
of the airplane—i.e., wing loading and 
aspect ratio. A more reasonable lower 
limit for the maneuver load factor would 
be that imposed by a horizontal turn 
at an angle of bank of 60°—i.e., 2.00. 
This limit could be reached only by air- 
planes with wing loadings much higher 
than any now contemplated. Journal 
of the Aeronautical Sciences, July, 1945, 
pages 320-328, 12 illus. 


The Attenuation Method for Com- 
pressible Flow Systems. Leonard 
Michael Greene. The equation of 
Bernoulli and the condition of ir- 
rotationality of an inviscid fluid are 
combined to give the normal pressure 
gradient in terms of the local fluid den- 
sity, velocity, and radius of curvature. 
In the attenuation plane the space co- 
ordinates are replaced by the radius of 
curvature and the equipotential spacing 
as the independent variables. When 
represented on the attenuation plane, 
the boundaries are the same for either 
compressible or incompressible flows. 
A point common to both flows on the 
attenuation plane will be at different 
distances from the body in the physical 
plane, but will be on an equipotential 
path which intersects the surface of the 
body at a point common to both flows 
on either plane. 


For simplified flow systems, a rela- 
tion between the rate of change of ra- 
dius of curvature along the equipoten- 
tial path and the local stream channel 
contraction is obtained. Using this re- 
lation, the adiabatic gas laws, and the 
condition of continuity, the ratio of the 
pressure gradients in the attenuation 
plane becomes a simultaneous first order 
differential equation which is readily in- 
tegrated. 

The critical condition beyond which 
a shock wave, flow separation, or both. 
must occur is the failure of a stream 
channel to contract from the free stream 
to a negative pressure peak. It coin- 
cides with the appearance of a singular- 
ity in the solution obtained by the at- 
tenuation method and not with the oc- 
currence of the local speed of sound. 
A theory is presented on the behavior of 
flow systems having critical or supercrit- 
ical regions. 

Charts are included for the correction 
of incompressible pressure coefficients to 
the corresponding compressible pressure 
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REPEAT PERFORMANCE 


On plane after plane, “rising suns” line up beside “swastikas” as the men and 


planes that helped smash the Nazis join the fight against the Japs. * Strange 
are the island-dotted open seas to the pilots who earned their “‘swastikas” 
over the hedgerows and winding 
rivers of the European Continent, 
* But familiar as the voice of 
an old friend is the smooth. 
running power of their 
Allison engines. Pilots 
learned half a world away 
that the name Allison 
means quality 


workmanship— 


he and a reliable, 


dependable product 


e AMERICA STRONG 
RE WAR 
BUY MORE WAR BONDS 


POWERED BY ALLISON 
P-38 — Lightning 
P-39 — Airacobra 
P-40— Warhawk 
A-36 and P-51A— Mustang 
P-63—Kingcobra 


More than 65,000 Allison engines 
have been built for the above planes 
of the U.S. Army Air Forces. 


LIQUID*-COOLED AIRCRAFT ENGINES 


DIVISION OF 


GENERAL 
MOTORS 


Indianapolis, Indiana 
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coefficients for values of the free stream 
Mach Number up to unity. Journal 
of the Aeronautical Sciences, July, 1945, 
pages 329-338, 11 illus. 


Performance Methods for High- 
Speed Aircraft. Wallace D. Hayes. 
This paper presents methods for the 
calculation of the performance of an 
airplane when the influence of compres- 
sibility must be taken into account. 
The availability of correct high-speed 
wind-tunnel data and of engine char- 
acteristics in terms of thrust or thrust 
horsepower is assumed. The problems 
of rate of climb, maximum velocity, 
range, and dive histories are con- 
sidered. 

The methods are based on the princi- 
ple of separating dimensional quantities 
into a dimensionless parameter times a 
dimensional quantity that is a function 
only of altitude. Journal of the Aeronau- 
tical Sciences, July, 1945, pages 345-348, 
1 illus. 


Elementary Considerations of 
Longitudinal Stability. Marion 
Thomas Hockman. Increasing longi- 
tudinal stability requirements within 
the past few years have indicated the 
need for a more precise method for com- 
puting the longitudinal stability of an 
airplane while it is still in the design 
stage. A method for computing power- 
off stability is presented which consid- 
ers the effect of the fuselage and propel- 
lr on the aerodynamic center. The 
use of a neutral stability c.g. position is 
advocated as a criterion instead of spe- 
cific values of the slope. Journal of the 
Aeronautical Sciences, July, 1945, pages 
370-374, 6 illus. 

Tailless Aeroplane Control Sys- 
tems. A. R. Weyl. Problems con- 
nected with the development of con- 
trol systems for tailless airplanes are 
discussed. The three functions of 
airplane control devices are defined 
and the conditions that these functions 
have to satisfy are listed. Improved 
and novel control devices that have 
been built to meet control problems are 
described. Sections of the article dis- 
cuss longitudinal control by shifting of 
the center of gravity, control in yaw, 
air brakes and related devices, rolling 
control by lift-spoilers, and flaplike 
controls. Consideration is given to 
aerodynamic features of trailing-edge 
controllers. Past developments in the 
design of trailing-edge controllers are 
reviewed. Floating ailerons are also 
discussed. Aircraft Engineering, May, 
1945, pages 133-145, 45 illus. 

Lofting Problems of Streamline 
Bodies. Part 23. Roy A. Liming in 
collaboration with Carter M. Hartley. 
The twenty-third installment of a serial 
about the conic system of lofting tech- 
liques reviews the advantages of the 


system, which are stated to include a: 


controlled approach based upon pro- 
jective or analytic techniques or a com- 

tion of the two, as distinguished 
from other “hit-or-miss” methods, in 
addition to speed and accuracy. The 
Writers then carry forward a discussion 
of the projective discriminant and its use 
insuch fairing problems as the tip of an 


PERIODICALS 


The views and opinions 
expressed in this section 
are exclusively those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


airfoil, a cockpit canopy deck modifica- 
tion, and a wing fillet. It is shown that 
the projective discriminant affords a 
convenient alternative to the use of the 
shoulder plane in the fairing of a stream- 
line shape such as an aircraft fuselage. 
Aero Digest, June 1, 1945, pages 66-69, 
6 illus. 


Air Power 


Lessons of the Air War. Part I. 
Major F. A. de V. Robertson. First 
of a series of articles reviewing the 
developments and changes which were 
evolved in the technique of air warfare 
to meet the exigencies of the European 
phase of World War II. Part I is con- 
cerned with how Great Britain was 
secured as an air base. It analyzes the 
importance of that security to the ulti- 
mate defeat of Germany, describes the 
position of the Allied air forces in 1939, 
and then traces events through the 
Battle of Britain. Attention is called 
particularly to the fighter planes which 
played the major role in the defense of 
Britain and to the tactics that were de- 
veloped in battle for their most efficient 
use. The securing of another island 
base, Malta, is mentioned. Flight, 
May 17, 1945, pages 525-528, 9 
illus. 

Lessons of the Air War. Part II. 
Major F. A. de V. Robertson. Con- 
tinuing a series of articles reviewing 
the developments and changes which 
were evolved in the technique of air 
warfare to meet the exigencies of the 
European phase of World War II, 
this article deals with the emergence 
of offensive air strategy on the part 


The irregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 
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of the Allies. Explaining the purpose 
and value of strategic bombing, it 
traces advances in aircraft design, 
tactics, and armament which made 
possible the vast bombing raids on 
Germany preparatory to the Allied in- 
vasion of the European continent. A 
succession of British bombers which 
marked the progress from the Hawker 
Hart to current two-engined and 
four-engined bombers is noted. Flight, 
ow 24, 1945, pages 562-565, 10 
illus. 


Lessons of the Air War. Part III. 
Major F. A. de V. Robertson. In Part 
III of this series the gradual maturity 
of the principle that sea power must be 
supported by air power is discussed. 
The increasing importance of the air- 
craft carrier through the war years, the 
many ways in which airplanes reinforced 
sea power, and the cooperation between 
air and submarine forces are recorded. 
Flight, May 31, 1945, pages 584-586, 4 
illus. 


Air-Warfare Review. Hanson W. 
Baldwin. An analysis of events that 
have taken place during the spring 
and early summer months of 1945 in the 
air war against Japan, with an indica- 
tion of some probable trends that will 
be followed in the bombing of Japan. 
It is stated that the best weapon that 
has so far been developed for the bomb- 
ing of the Nipponese is the incendiary 
bomb, while the enemy’s most dangerous 
defensive weapon appears to be the 
suicide plane. 

Among the subjects discussed are: 
the effectiveness of Superfortresses for 
low-altitude area incendiary bomb- 
ing compared with high-altitude pre- 
cision bombing, the unexpectedly weak 
defenses of the Japanese, the de- 
velopment of more bases from which 
to bomb the Japanese, and the possi- 
bility of Russian participation in the 
Pacific war. Skyways, July, 1945, 
pages 19, 88, 1 illus. 


Target: Japan. Phillip Andrews. 
An evaluation of Japan’s vulner- 
ability to air attack. Emphasis is 
placed upon the weakness of Japan’s 
position resulting from the concentra- 
tion of its industrial and economic 
forces, with Japan likened to England 
in its vulnerability to air assault. The 
types of air equipment and strategy 
necessary for attack against Japan are 
discussed. They are said to differ 
from those required against Germany 
because of varying weather and dis- 
tance conditions. Air News, June, 
1945, pages 17-19, 61, 66, 6 illus. 


Bombing Japan’s ‘Backyard.’ 
Alexander Kiralfy. An interpreta- 
tion of the strategic and tactical value 
of Okinawa’s bases in the air war 
against Japan. Targets that will be 
within reach from Okinawa, techniques 
that will be employed by planes operat- 
ing from there, and the effect of ty- 
phoons on the pattern of the war 
region are considered. Flying Age, 
July, 1945, pages 20, 21, 66-68, 4 
illus. 
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THE PROBLEM: Every day the road to 


Victory needs new and more intricate sheet 
metal forms--baffles, manifolds, cowling, 
collector rings and hundreds of other parts 
--and needs them quick! And when the really 
tough jobs come along, it takes more than the 
usual sheet metal production facilities 

and methods to solve the “unknowns” 


and get into production fast enough. 


THE ANSWER: Time after time Guiberson 


skill and experience in engineering, die 2 
line ¢ 
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making, tooling and production methods 
solve the “X” and get the tough job done/ 
in a fraction of the time that such jobs © 
usually take. Why not let the skill and 
speed of Guiberson, U.S.A. solve the 

“unknowns” of your sheet metal design 


and production problems? 


@ 


THE GUIBERSON CORPORATION * GUIBERSON DIESEL ENGINE COMPANY « PRODUCERS his 
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Ai T t of their by the 
combat services. Several individual 
Ir ranspor pilots who performed outstanding feats 
cone are mentioned. The Aeroplane, May 
4 Air Transport in Pennsylvania. R. The writer’s eigen am are based 18, 1945, pages 577, 578, 1 illus. 
adley Waters. A survey is re- on three primary considerations: (1) aes j 
of past and present, as well as Since the Railway Express Agency has 
future services to be provided by com- been able to render efficient and econom- “sities pes ue Nise ealeeiaie af taal 
mercial air-line companies for the ical assistance to aviation, it follows 
cities and towns of Pennsylvania. The that, where conditions justify it, other ‘Cl thes 
frst section reviews prewar facilities surface carriers can do likewise. (2) the rot 
in the state, giving figures concerning Past experience with railroad-affiliated PI on wall 
the routes, airports, lines, number of motor carriers demonstrates that such peo that 
daily trips, and rates of fare. Changes operations have been conducted with for pn 
that have taken place in schedules the single purpose of providing service ro on ie onl me soit the airports but 
gre outlined, bringing the information of high quality at reasonable rates and the 
uptodate. The third section discusses fares. (3) The experience with railroad- ie 
postwar plans for commercial air serv- operated air lines in Great Britain has pcan the pao rofit oie ee of 16 
ices in the state, with detailed descrip- been eminently satisfactory to the pub- indi the 
tions of the services proposed by United lic and government. Aero Digest, June 1943 6 i944. 8 the Flight J ‘ 
Air Lines, Eastern Air Lines, Transcon- 1, 1945, pages 50, 51, 138, 140, 1 illus. 1945. anc “4 50 outhern Flight, June, 
tinental & Western Air, American British Air Line Pilots at War. — 
Airlines, Pennsylvania-Central Airlines, David Brice. An outline record is The Future of World Airlines: 
the Greyhound Corporation, and All given of the contributions made by Belgium. Lucien Zacharoff. A con- 
American Aviation, Inc. The article British air-line pilots to the successful sideration of the future potentialities 
issupplemented by maps and statistical prosecution of the war. In addition to of Belgian air transportation. F igures 
tables giving significant figures for the noting world-wide transport routes that are quoted to show that air transport in 
towns served by the different air lines. were operated by these pilots for war Belgium was developed virtually to the 
A supplement titled “Airport Devel- purposes, the writer also points to the saturation point before the war, with 
opment for Pennsylvania,” contains a 
brief description of the National Air- 
port omg Tables _ figures and per- PASSENGERS PASSENGER 
centages for population, area, costs, bd MILES 
and data the airport 
plan. Bulletin No. 19 of The Pennsyl- 
vania State College, December, 1944. 38 19 
How to Estimate Costs in Feeder 
Airline Operations. Part III. James 36 is 
G. Ray. Third in a series of four i) 
articles on various phases of feeder air- 34 oa 
line establishment and operation, this 
article outlines procedures for estimating se - 
both direct and indirect costs of opera- 
tion. It also advises how to predeter- 30 = 
mine the potential income against which 
these costs must be measured. Certain os 
of the major cost items are analyzed and 4, 
compared with corresponding trunk air- 
line costs, while an indication is given i * 
as to which costs can be eliminated and 
which may be expected to increase in ” 2 
the case of feeder lines. The opinion 
is stressed that, instead of requiring ex- 
cessive Government subsidy, the estab- 
lishment of feeder air lines will prove 20 10 
to be profitable to the Government as 
well as to the operating company. 18 ca 9 
Aviation, June, 1945, pages 110-113, 1 F 4 
illus. 16 / 8 
The Railroads’ View of Air Trans- / 
port. Russell B. James. This seventh 14 / ? 
installment of a symposium on / 
whether surface carriers should be 12 Lé. 6 
permitted to participate in postwar air a 
transportation takes the affirmative side 10 fled 5 
ofthe discussion. While stating that he PASSENGER MILES 
does not believe surface carriers ever 8 a | ‘ 
will or ever should control aviation, the 
writer advocates the operation of air 
Toutes by surface carriers where it can 
be demonstrated that such operation 
will be of benefit to the public. Claim- 
- | ing that the railroads have displaced no 
hostility toward air transport and have 
made no attempt to interfere with its 
prelopment, he also offers reasons for 1935 1936 1937 1938) 1939 
JCERS 8 Opinion that the entrance of well- 
Revenue passengers and revenue passenger-miles of domestic air carrier operations for the 


t I fiscal years 1935-1944 as shown in the 1944 Annual Report to Congress of the activities 
neering and operating techniques. of the Civil Aeronautics Board. 
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the consequence that future expansion 
of that country’s air activities may }p 
expected to center mainly around the 
Belgian Congo. Air Trails, July, 1945, 


pages 28, 98-102, 3 illus. Hei 
These Traffic Estimates Will Serye sign 
Operators and Producers. Willian He 1 
Friedman. A method is detailed fo; bomb 
the prediction of future air-travel re. based 
quirements. Applicable to both air. craft 
line and private flying, the system takes Engla 
into account the amount of increase jp those 
mileage traveled by all means of trans. fusela 
portation in addition to the amount of ment, 
traffie which will be diverted to air trayel weigh 
from other transport mediums. Sug. porte 
gestions are also given for the determi. of thi 
nation of the number of planes necessary it em 
to handle the predicted traffic. Tables mark 
and figures which illustrate the caley- featu 
lation method project the estimates to 18 SO 
1950. Aviation, June, 1945, pages 174, 10, 
175, 261, 262, 265, 266, 268, 2 illus. “The 
Take the High Road. Idell Durrett | May 
Hays. A consideration of the prob- May 
lem presented to air transport by the illus. 
migratory flights of birds. It jis Tk 
related how bird-migration charts aid Som: 
air-line pilots to avoid the regular flight Aero 
paths followed by the birds. Skyways, Mile 
July, 1945, pages 31, 68, 70, 4 illus. a lig 
Pilot Views Crew Fatigue as a load 
Major Flight Hazard. Francis A, a crt 
Spencer. The writer discusses the is sti 
causes of pilot and crew fatigue, and adap 
what may be done to eliminate them. seng! 
| The article has particular reference to lane¢ 
single-crew transoceanic operations us- an a 
| ing C-54 equipment but is applicable to cara 
domestic commercial operations. It is pow 
suggested that the proper authorities Maj 
give consideration to attempting to run or ¢ 
a scheduled operation comparable to eyel 
that of domestic commercial air lines, cant 
and that rest periods of 16 or 32 hours Eng 
be provided wherever possible. _ It is lus. 
stated that crew fatigue may also be G 
| considered by the makers of the planes, Sing 
| engines, and accessories. Reduction in tion 
| noise and vibration level should be goals Shic 
of the airplane and engine manufacturer, has 
while the design of a wearable oxygen shi 
| mask; healthful, reliable heaters; com- bees 
yct’S ° ake fortable seats; and restful lighting may The 
Bomb fuzes, tiny timing we” be problems for the accessories com- win 
J40, Pages 22, 20. ii 
parts for aircraft mechan- us fot - st British Overseas Airways Cor- he 
ism manufactured for the let J i _ i poration Routes and Fleet, March 31, eng 
war industry, attest the you! ake arte™ 1945. The aircraft owned and oper- mm 
ot print edt grance ated by British Overseas Airways the 
eve Corporation, as of March 31, are listed. mo 
Tel-air in severest service. wit ro pave The tabulation gives the type, registra- son 
Teleoptic: Directional Sig- They a you tion letters and name, number of en- non 
an xo gines, and the home base of each aif The 
nals for the highway are ; plane. Air routes flown by the B.O.A.C. in. 
made to the same stand- | | as of the same date are indicated by 8 abe 
ard of accuracy and de- map. _ The Aeroplane, May 4, 194%, Sp 
a pages 522, 523, 1 illus. illu 
pendability. In Spite of Difficulties. ©. Brun- 
ning. The history and operations 0! Sel 
Allied Airways, Ltd., are recorded ai 
briefly. An idea is given of some of the ing 
problems encountered by this British a 
| air line in establishing air service i Th 
| 1934, in meeting competition during a 
the years 1935 to 1939, in being the ag 
only British air line to maintain opera- of 
tions in wartime. Flight, May 10, 194, 


pages 510, 511. 
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Airplane Descriptions 


Heinkel He177. The general de- 
sign and construction of the Heinkel 
He 177, German four-engined heavy 
bomber, are surveyed. The article is 
based on a brief inspection of the only 
eraft of the type that exists intact in 
England. Details reviewed include 
those pertaining to the power plant, 
fuselage, wings, undercarriage, arma- 
ment, and cabin. Figures regarding 
weights, loadings, power, etc., are re- 
ported. In an evaluation of the merit 
of this bomber, it is claimed that, while 
it embodies various design features of 
marked ingenuity, the worth of these 
features in their particular applications 
jssomewhat questionable. Flight, May 
10, 1945, pages 498-500, 11 illus.; 
“The Heinkel He177,” The Aeroplane, 
May 11, 1945, pages 546, 547, 8 illus., 


May 18, 1945, pages 571, 572, 6 
illus. 
The Miles ‘“‘Aerovan’’ Aircraft. 


Some details are given about the 
Aerovan, a new aircraft introduced by 
Miles Aircraft, Ltd. It is designed as 
a light military freighter, with a pay 
load of one ton, a range of 450 miles, and 
a cruising speed of 110-115 m.p.h. It 
is stated that this aircraft can be easily 
adapted for use as a troop carrier, a pas- 
senger-carrying aircraft, an air ambu- 
lance or emergency operating theater, 
an aerial shop or showroom, or a flying 
caravan. It is a high-wing monoplane, 
powered by two Gipsy Major or Cirrus 
Major engines, driving either fixed-pitch 
or constant-speed propellers. <A _ tri- 
eyele undercarriage with a steerable 
cantilever nose wheel is used. The 
Engineer, June 15, 1945, page 477, 1 il- 
lus. 

George—The Kawanishi Shiden 
Single-Seat Fighter. Brief informa- 
tion is given about the Kawanishi 
Shiden Japanese Navy fighter, which 
has been developed from the Kawani- 
shi Kyofu floatplane fighter and has 
been given the code name of George. 
The new fighter has a slightly lower 
wing position and an inward retracting 
wheel undercarriage instead of a float. 
It is powered by a 2,000-hp. Nakajima 
Homare 18-cylinder, two-row radial 
engine. Armament includes two 7.7- 
mm. machine guns mounted on top of 
the cowling and two 20-mm. cannon 
mounted in the wings. It is stated that 
some versions carry an additional can- 
non in the bulge beneath the wing. 
The span is 39 ft. 4 in.; length 29 ft. 4 
in. The maximum speed is stated to be 
about 420 m.p.h. The Aeroplane 
Spotter, May 17, 1945, page 111, 2 
illus. 

_Me 262. From a captured Me 262 
Schwalbe which was tested in Brit- 
ain, a few provisional details regard- 
ing the construction of this German 
reaction-propelled fighter are relayed. 
These details pertain mainly to the 
Junkers Jumo 004 gas-turbine units 
and their installation; the general lines 
of the airplane; its wings; its under- 
carriage and wheels; the fuselage; the 


cockpit; armament; and _ provisions 
for carrying fuel. The Aeroplane, May 
4, 1945, page 516, 6 illus. 

Offer Power Option in New Light- 
plane. Some particulars are given 
about the Midwest Mercury, a two- 
place, side-by-side, high-wing light 
plane, the design of which is reported to 
be in the experimental stage. It is 
stated that two models will be produced, 
a standard model powered by a 65-hp. 
engine, and a de luxe model provided 
with a 75-hp. engine. The structure of 
this light plane is conventional. The 
wing is of all-metal, single spar, stressed- 
skin construction. Development of the 
plane is being carried out by the Mid- 
west Aircraft Company, Wyandotte, 
Mich. Aviation News, June 4, 1945, 
page 22, 1 illus. 

Handley Page Civil Programme. 
Particulars are given about two air- 
craft announced by the Handley 
Page company for postwar civil use. 
One is a passenger version of the Halifax 
bomber, the other a freight version of 
the Hermes. Features of design, accom- 
modation provisions, speed, range, and 
pay load are among those indicated. 
Specifications of both planes are listed. 
Flight, May 31, 1945, pages 577-580, 9 
illus.; ‘Handley Page Hermes Civil 
Cargo Carrier,” The Aeroplane, June 1, 
1945, page 636, 2 illus.; “Halifax 
Transport Conversion,” The Aeroplane, 
June 1, 1945, pages 634-636, 4 illus. 

Plane for Tomorrow. D. Newell 
Ahnstrom. Salient characteristics of 
the Skycraft Model 445, a postwar 
light-plane design, are surveyed. 
Made of an aluminum alloy, except for 
its steel landing gear and engine mount, 
the Model 445 is described as a low- 
wing, twin-boom pusher plane that seats 
three passengers and a pilot. Wheel 
control in the cockpit employs a push- 
pull system, utilizing a shaft working 
through the instrument panel, and elimi- 
nating control sticks. Specifications 
and performance figures for this plane 
are listed in the article. Skyways, July, 
1945, pages 24, 25, 2 illus. 

I Flew the P-80!! Col. Bruce Hollo- 
way. A report on the handling and 
performance characteristics of the 
Lockheed Shooting Star by an Army 
officer who piloted the jet-propelled 
fighter. Some of the qualities that the 
writer cites as having impressed him 
most are the lack of vibration, the 
speed, and the maneuverability of this 
aircraft, as well as the absence of a need 
for warming-up and of complex con- 
trols. Characteristics of the P-80 are 
contrasted with those of the two German 
jet-propelled planes, the Me 262 and the 
Arado 234. Skyways, July, 1945, pages 
20, 21, 84, 1 illus. 

The New Transport Planes. Parts 
Iand II. The first article in a series 
for laymen gives a description in 
nontechnical language of recently 
announced large transport planes. 
It includes a section giving elementary 
information and diagrams about the 


71 


gas turbine and the principles upon 
which it operates. Other sections of the 
first installment review the develop- 
ment of large transport: aircraft in 
the decades beginning with 1920 and 
1930. 


Part II continues a discussion of the 
aircraft of the future, explaining such 
developments as the ‘tear drop’’ air- 
foil, laminar-flow wings, and the rela- 
tive merits of woods, metals, and other 
materials for aircraft construction. Ref- 
erence is made to addresses and pub- 
lished matter by leading aeronautical 
engineers ‘including various Wilbur 
Wright Lectures and Wright Brothers 
Lectures. A table gives the com- 
parative weights, passenger capaci- 
ties, speed, and range of the Boeing 
Stratocruiser, the Douglas DC-7, 
the Martin Mars, the Lockheed Con- 
stitution, and the Consolidated Vultee 
Model 37. Reference is made to Hall 
L. Hibbard’s predictions concerning 
reaction-propelled aircraft. _Illustra- 
tions include performance charts of 
typical aircraft, diagrams showing com- 
parative sizes, and cutaway drawings 
revealing the internal construction of 
wings and jet propulsion engines. 
Fortune, June, 1945, pages 131-137, 
258, 261, 262, 264, 21 illus.; July, 1945, 
pages 141-145, 168, 170, 172, 174, 177, 
12 illus. 


The ‘‘Winglet’? New Lightplane. 
Some brief details are revealed about 
the Winglet, a three-place, low-wing 
airplane that will be built by the Ches- 
ton L. Eshelman Company for the 
postwar personal aircraft market. With 
a range of 550 miles and a fuel capacity 
of 30 gal., the Winglet is designed to 
cruise at 100 m.p.h. It will be powered 
by a Franklin 90-hp. engine and will 
have a fixed type of landing gear. A 
departure from the conventional in the 
design of this plane is a wing spar that 
is tubular in cross section and serves a 
dual purpose in that it is also employed 
as a gasoline tank. Specifications for 
the Winglet are listed. Aero Dvygest, 
June 15, 1945, page 102, 2 illus. 


Vickers Viking. C. B. Bailey-Wat- 
son. The design, construction, and 
performance of the Vickers Viking are 
surveyed. A postwar civil aircraft 
intended to seat 21 to 27 passengers, 
the Viking is reported to be an air- 
craft specifically designed for ease of 
production and having excellent pay 
load and performance for low operating 
costs. Although in the main it is a strue- 
turally conventional aircraft, its new 
features are reported to include a flex- 
ible wing-to-fuselage attachment and a 
luggage floor in the fuselage which acts 
as a large “longeron-keel.”’ Its fuselage 
is of stressed-skin construction, while 
its wings and tail unit are fabric-cov- 
ered. Two Hercules 10M engines power 
the plane. Schematic drawings and 
tables of specifications and data supple- 
ment the descriptive details given about 
the Viking. Flight, May 24, 1945, 
pages 556a-557, 8 illus.; ‘“‘Vickers- 
Armstrongs V.C.1 Viking,’ The Aero- 
ue: May 25, 1945, pages 597-601, 8 
illus. 


Magnesium carburetor body 
4 eal welght saver 
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Lightening “the of the engine 


The lighter the parts, the lighter the plane! 


That’s why the Bendix Products Division of the 
Bendix Aviation Corporation makes aircraft car- 
buretor bodies of magnesium—the lightest of all 
structural metals. 


This use of magnesium in “the heart of the engine”’ 
is a splendid example of the way leading designers 
and producers are cooperating to build American 
planes lighter . . . faster . . . more powerful! 


It’s another fabrication achievement added to the 


MAGNESIUM 


many triumphs already won by the aircraft indus- 
try. Another triumph for magnesium. Stories of 
this type are constantly accumulating in the files 
of the Magnesium Division of The Dow Chemical 
Company. 


The nearest Dow office will be glad to make 
available to you a wealth of magnesium infor- 
mation . . . fabrication knowledge, facts on mag- 
nesium’s easy machinability . . . everything you 
need to adapt magnesium to your production. 
Just ask for it. 


THE METAL OF 


MOTION 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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PERIODICALS 


Airports and Airfields 


Airport Planning for Private Flying. 
Part I. This article begins a series 
containing advice about the practical 
steps to be taken in the construction 
and development of Class I and Class 
II airports for private flying. The 
first article is concerned with the 
general aspects of the problem and the 
factors of site selection. The recom- 
mendations offered for site selection 
pertain to eight major considerations: 
(1) freedom from obstructions or ad- 
verse approach conditions; (2) loca- 
tion with respect to other airports; 
(3) accessibility; (4) meteorologic con- 
ditions; (5) topography; (6) access to 
utilities; (7) soil conditions; (8) eco- 
nomics. Southern Flight, June, 1945, 
pages 42, 43, 50, 4 illus. 

From Loss to Profit at Woodrum 
Field. Jennings Randolph. This 
article describes the policies and 
methods by which one municipal airport 
was able to improve its operations dur- 
ing an 8-year period, so that it pro- 
gressed from a yearly deficit of $7,000 
to an earned annual income of $49,814 
above operating and maintenance costs. 
Eight major policies are summarized. 
A table of figures indicates the income 
derived (or funds lost) from Woodrum 
Field by the Federal, State, and city 
governments for each of the years from 
1937 to 1944. Airports, June, 1945, 
pages 36, 44. 

Prefabs Show Real Promise for 
Postwar Hangarage. Edward E. 
Thorp. Indicating the advantages 
of the prefabricated individual han- 
gar, the writer surveys the funda- 
mentals to be considered ia their 
erection and use. In brief detail he dis- 
cusses their design, foundations, ma- 
terials, floorings, finishes, and cost fac- 
tors. A series of drawings illustrates 
types of prefabricated hangars of- 
fered by various companies manufactur- 
ing these structures. Aviation, June, 
1945, pages 170-173, 15 illus.; ‘‘All- 
Steel One-Plane T-Hangars Offer Post- 
War Shelter Solution,” Alexander Mc- 
Surley, Aviation News, June 11, 1945, 
page 17, 2 illus. 

Plan for Lambert-St. Louis Air- 
port. These notes describe the main 
features in the proposed expansion of 
the Lambert-St. Louis Municipal 
Airport. At an expected cost of 
$4,000,000, the additions will triple the 
size of the present airport. They will 
include a modern terminal and adminis- 
tration building connected to a series of 
unit buildings for each of the five major 
air lines using the airport. Aero Dige t, 
June 15, 1945, page 69, 1 illus.; “Giant 
Terminal for Lambert-St. Louis Air- 
port,” Airports, June, 1945, pages 40, 
55, 1 illus. 

Airplane Performance and Airport 
Design. Part II. Frederick K. 
Teichmann. Second article in a 
series analyzing the basic factors in- 
volved in airplane performance which 
have a direct bearing on airport loca- 
tion and design. Part II comprises a 


study of the effects on airport design of 
gliding angles, speed along the flight 
path, and height of obstructions. Azr- 
ports, June, 1945, pages 34, 35, 57, 5 
illus.; “Influence of Performance Char- 
acteristics on Airport Requirements,”’ 
by Clarence L. Johnson in collaboration 
with Philip A. Colman, Aero Digest, 
June 15, 1945, pages 56-61, 204, 206, 
208, 11 illus. 

Dispersal of Fog on Airfields. Parts 
I and II. These are the first and 
second installments of a continued 
article giving particulars about the 
operation of the “‘Fido”’ system of fog 
dispersal. The article is based on 
information released by the British 
Bomber Command and the British 
Petroleum Warfare Department. It is 
noted that .the name ‘‘Fido” was orig- 
inally derived from Fog Investigation 
Dispersal Operations, but when the 
system proved a great success the Royal 
Air Force named it “Fido,” Fog, In- 
tensive, Dispersal Of. Part I outlines 
the early history of fog-dispersal devel- 
opments and describes the initiation of 
the recent investigation, stating the 
problem involved and giving the sug- 
gestions toward its solution made by 
the Royal Air Force. Methods based 
on the precipitation of fog-water drop- 
lets, and the evaporation of fog-water 
droplets are discussed. 

Part II discusses further engineering 
and scientific experiments. Information 
is given about experiments conducted 
with the ‘“Haigas” and the “Haigill’’ 
burners. The Engineer, June 8, 1945, 
pages 452, 453, 1 illus.; June 15, 1945, 
pages 471-473, 5 illus. 

Airports Vital for Short-Haul Air- 
lines. Halsey R. Bazley. The 
President of All American Aviation, 
Inc., explains why he believes ade- 
quate airport facilities and strategic 
location of airports are even more essen- 
tial to the development of feeder lines 
than they are to major air lines. His 
explanation considers the fact that pro- 
posed routes with large passenger po- 
tentials sometimes have to be discarded 
because of the insufficiency of the air- 
ports. Airports, June, 1945, pages 27, 
54. 

Building the Small Airport. Part 
5(B). L. C. Vipond. The current 
installment of this series of articles on 
various phases of small airport con- 
struction further discusses the sub- 
ject of inexpensive lighting systems. 
Information is given about multiple 
and series strip marker lighting sys- 
tems, and the A.N.C. lighting system 
for strip-type fields. The advantages 
and disadvantages of the different light- 
ing systems are listed and discussed. 
The cost of equipment is also tabulated. 
Diagrams show the layout of the sys- 
tems. Aviation Maintenance, June, 
1945, pages 54-58, 114, 116, 5illus. 

Diversified Airport Operations for 
Profits! Frank B. Howe. A survey 
of various operations being conducted on 
the Class IV Grand Central Airport at 
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Glendale, Calif. Among the activities 
noted are those of airplane mainte- 
nance, engine overhaul, and other service 
facilities; aeronautical training schools; 
and a “special devices” factory. Men- 
tion is also made of additional opera- 
tions that will be launched as soon as 
the war ends. Airports, June, 1945, 
pages 28, 29, 44, 5 illus. 

Airport Merchandising. Dudley 
M. Steele. Continuation of a series 
of articles investigating individual 
revenue-producing schemes for airports. 
This one deals with the revenues that 
can be derived from fixed-base and 
charter operations. It offers suggestions 
with regard to hangar rentals, building 
rentals, airport ground rentals, electric 
power sales, and leasing of space to au- 
tomobile-renting systems. Southern 
Flight, June, 1945, pages 46, 50. 

Design and Location of Structures 
for the Modern Airport. Part I. 
Hervey F. Law. One of a series of 
articles presenting the major factors 
involved in the planning, design, 
and construction of the many types of 
landing facilities which will be required 
for postwar flying. The present article 
describes an investigation into problems 
of design and location of airport struc- 
tures. 

Consideration is given to hangars, 
terminal buildings, ramp facilities, 
and additional revenue-producing facil- 
ities for air travelers’ comfort. It is 
shown that both in the planning of in- 
dividual structures and in the prepara- 
tion of a master plan for the entire air- 
port, provision must be made for the 
ultimate development of the units. 
Several diagrams of airport and build- 
ing plans illustrate the discussion. Aero 
Digest, June 15, 1945, pages 70-73, 6 
illus. 

Cutting an Airpark Out of the 
Woods. Lincoln B. Farnsworth. A 
brief account of how a Class I airport 
was created in a burned-over wooded 
section adjacent to a Maine town. In- 
formation is given about costs and some 
of the construction problems encoun- 
tered; future plans and potential rev- 
enue sources are outlined; and a dia- 
gram illustrates the layout of the two- 
flight-strips “airpark.” Airports, June, 
1945, page 32, 1 illus. 


Avigation 


Finding the Navigational Stars. 
Part VI. Ben C. Kenny. This in- 
stallment defines the substellar point 
and the circle of position of which it is 
the center, as well as the zenith distance 
and the altitude of a star, all of which 
are used in the determination of a 
fix. 

The writer then resumes discussion 
of the recognition of the navigating stars, 
of which 31 have been identified in pre- 
vious articles of the series. Four addi- 
tional stars are taken up in the current 
section, these being Antares, Dschubba, 
and Shaula in the constellation Scorpio, 
and Sabik in the constellation Ophiu- 
chus. The location of each of these 
stars is described and indicated in the 
diagram that accompanies the night 
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HAYES INDUSTRIES, INC. « Home Office: JACKSON, MICHIGAN, U.S.A. 


While war wings its way 
farther toward victory—Hayes Industries 
offers our military, naval and civilian forces 
a record of not one day's production lost 
since defense work started and war's grim 
demands followed. 


In this time—well over 1,200,000 Hayes 
Industries aircraft wheels and brakes have 
moved onto the world's runways—keeping 


pace with training, transport and combat 
needs...meeting ever-higher loadings and 
landing speeds...doing the job the build- 
ers want and the pilots and ground crews 
expect...and get! 


All U.S. 4-Engine Bombers, includ- 
ing BOEING B-17 and B-29 and CON- 
SOLIDATED B-24, and transports such 
as CURTISS C-46, are equipped with 
Hayes Wheels and EXPANDER TUBE 
BRAKES. 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Calif. 
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photograph of that portion of the sky 
in Which they appear. Aero Digest, 
June 15, 1945, pages 80, 81, 4 illus. 

Let’s Simplify Navigation. G. 
Sidney Stanton. To obviate the 
necessity of correcting for variation, 
itis proposed that the design of aero- 
nautical charts be changed by re- 
placing the present isogonic lines with 
magnetic meridians. The nature of 
this change is explained; the practica- 
bility of making the change is weighed; 
and the advantages to be gained from it 
are indicated. Charts help to illustrate 
the present method of plotting a course, 
which involves making the measurement 
and then adding or subtracting the iso- 
gonic value, as compared with the 
proposed system which would consist of 
measurement only. Flying, July, 1945, 
pages 32-34, 116, 118, 120, 4 illus. 

Aircraft Microwave-Beam System. 
As revealed in the company’s applica- 
tion to the Federal Communications 
Commission, the main points of a 
microwave relay system planned by the 
Raytheon Manufacturing Company are 
outlined. Information is given about 
the stations that will be established, 
the frequencies along which they will 
operate, and the purposes for which 
they will function. Advantages of such 
a system to the aviation industry are 
noted; properties, characteristics, and 
applications of microwaves are reviewed 
briefly; and the design and construc- 
tion of microwave tubes are described. 
The article also tells about the local air- 
port system of plane location which 
Raytheon is developing, to be used in 
conjunction with its continental commu- 
nications project. Aero Digest, June 15, 
1945, pages 82-84, 6 illus. 


Bearings 


Rotating-Load Bearings. Arthur 
F. Underwood. An investigation is 
reported of the unaccountable dif- 
ference found to exist between the 
performance of a given journal bearing 
when carrying a load of constant direc- 
tion, compared with one carrying a load 
that revolves in direction around the 
stationary bearing support. From a 
practical standpoint, this meant that a 

ring having a rotating load would 
support a far greater load than one hav- 
ing a unidirectional load. In addition, 
aneed has existed for a means to meas- 
ure the friction of a bearing supporting 
arotating load. Based on a known phe- 
nomenon, an idea was devised to allow 
the cradling of such a bearing on a fric- 
tionless support and at the same time to 
make it fairly rigid. The writer de- 
scribes experiments conducted on such 
a device and presents a new theory of 
the action of the oil film on a bearing 
under a rotating load. Automotive and 
Aviation Industries, June 1, 1945, pages 
26-28, 60, 64, 6 illus. 


Civil Aviation 
International Plane Markings. 


dre Berniere. An outline is given 
of the recommendations made at the 
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International Civil Aviation Con- 
ference in Chicago for world-wide 
standardization of nationality mark- 
ings on civil aircraft. Indicated as a 
conceivable model for the international 
system, the plan followed by the United 
States for marking its aircraft is ex- 
plained in detail. The system used by 
all countries other than the United 
States is also described, but in briefer 
terms. A tentative table of letter desig- 
nations for each country, as submitted 
to the Chicago convention, is shown. 
Flying, July, 1945, pages 48, 49, 96, 
98, 102, 2 illus. 

The I.C.A.N. Conference. Z. 
Ciolkosz. A report on the revival 
of the activities of the International 
Committee for Air Navigation in Paris. 
An outline is given of the current work 
that has been accomplished with the 
revisior of the Technical Annexes to 
the Paris Convention of 1919. It is also 
explained why, with the creation of a 
new civil aviation international organ- 
ization, there was a need for the resump- 
tion of the I.C.A.N. Flight, May 31, 
1945, pages 581, 582. 

Air Code Report. C. Edward 
Leasure. The writer discusses the 
Civil Aeronautics Board as it functions 
under the Act of 1938. The duties and 
operations of the board are described 
in considerable detail. National Aero- 
nautics, June, 1945, pages 18, 19, 25, 1 
illus. 

Building a Profitable Charter Serv- 
ice. Harvey M. Hughes. An ex- 
perienced operator offers advice on 
how to expand an airplane-charter 
business and make it more lucrative. 
Included are recommendations that 
airplanes used for charter work be 
fast, dependable, have ranges of from 
800 to 1,000 miles, and be capable of 
carrying relatively heavy cargo; the 
pilot must be able to operate independ- 
ently; and weather should be checked 
for all parts of the country, instead of 
merely for the area that is to be covered 
by a given flight. Airports, June, 1945, 
pages 30, 54. 

Salvaging War Surplus Aircraft 
for Post-War Civilian Use. Russ 
Brinkley. The many ways in which 
various components of war surplus 
airplanes may be used for civilian pur- 
poses are noted. Suggestions include 
nonaeronautical as well as aeronautical 
applications. However, a large portion 
of the article is devoted solely to consid- 
eration of the instruments that will be 
available for personal and commercial 
aircraft at costs far below their value. 
It is stated that, from war surpluses, it 
will be possible to outfit a private air- 


plane complete with full instrument- 
navigation facilities for less than a 
hundred dollars. Aero Digest, June 15, 
1945, pages 42, 43, 209, 210, 2 illus. 

Australian Boom Hinges on Private 
Enterprise. H. Bowden Fletcher. A 
protest against possible government 
monopoly of Australian civil aviation. 
It is claimed that nationalization of 
their aviation industry would be against 
the best interests of the Australian 
people because it would stultify the 
described expansion plans of several 
industrial groups. The plans noted in- 
clude those of Qantas Empire Airways, 
Ansett Airways, Australian National 
Airways, an unnamed company contem- 
plating lighter-than-air service between 
Australia and the United States, a pro- 
posed service from Australia to China 
via the Dutch East Indies, and the Com- 
monwealth Aircraft Corporation. Avia- 
tion, June, 1945, pages 109, 259, 260, 1 
illus. 

Switch to Flying for Business’ 
Sake! F. R. Gaylord. A report of 
the advantages that were derived by a 
trucking and warehousing company 
from the use of a plane in its sales and 
administrative operations. Fixed, vari- 
able, and total expenditures of operat- 
ing the plane are tabulated in a cost 
analysis. Southern Flight, June, 1945, 
pages 30, 31, 2 illus. 


Control Equipment 


Operational Methods 
mechanism Design. William E., 
Restemeyer. An important class 
of automatic control devices whose use 
is not restricted to any one field is that 
known as servomechanisms. Defined 
technically, a servomechanism is an 
automatic control system having a con- 
trolling element actuated by some fune- 
tion of the difference between the actual 
and desired response of the controlled 
element. By the use of operational 
methods in handling physical transients, 
the servo systems are readily analyzed 
and quantitative design characteristics 
are obtained. 

It is the purpose of this paper to show 
the use of the Laplace transformation 
in the analysis and design of servomech- 
anisms. The treatment is divided into 
three main parts: (a) the fundamental 
theory of servomechanisms; (b) the 
Laplace transformation; and (c) appli- 
cation to a simple servomechanism. 

Because of military secrecy, the most 
interesting applications are restricted 
and cannot be treated publicly. For 
this reason, the subject matter of this 
paper is based entirely on accessible 
publications and the example chosen 
is typical of applications in various fields 
including the military. Journal of the 
Aeronautical Sciences, July, 1945, pages 
313-319, 6 illus. 


in Servo- 


Design 


Low-Wing Personal Plane. Rich- 
ard G. Naugle. The second half of a 
two-part study of the fundamentals 
involved in the design of a low-wing pri- 
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FROM THE FIRST BLIND FLIGHT in history when “Jimmy” Doolittle took off, 


made a circuit and returned to his starting point by reference to instruments alone, Kollsman Instruments 


have played a vital part in almost all history-making flights. Just as the development of the first Sensitive 


Altimeter made possible that first blind flight, other products of Kollsman’s continuing research and 


development in the field of aircraft instruments have played similarly important roles in aviation history. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK 


GLENDALE, CALIFORNIA 
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vate aircraft is concerned with the 
structural and economic considerations 
that must be taken into account in the 
manufacture and marketing of this type 
of plane. It offers specific examples of 
aircraft assemblies that achieve the 
required interrelationship between struc- 
tural-mechanical arrangements and pro- 
duction units that can be marketed in- 
expensively. Considerations of func- 
tion, equipment installation, enclosure 
and top-deck design, and nose-wheel 
installation are among those investi- 
gated. Western Flying, June, 1945, 
pages 40, 41, 96, 98, 100, 8 illus. 

Designing Tomorrow’s Personal 
Plane. Part I. Ralph H. Upson. 
Introducing a series of articles dealing 
with the various design problems in- 
volved in developing a light plane for 
the postwar private-aircraft market, 
this article contains recommendations 
for the basic approach to such a project. 
It discusses the engineering factors 
that must be taken into consideration 
when designing for performance, safety, 
and economy. Aviation, June, 1945, 
pages 119-121. 

Engineering Problems in Small 
Aircraft Design. Willis M. Hawkins, 
Jr. The writer discusses problems con- 
nected with laying out the design of a 
small transport plane for use in inter- 
urban operations on pioneer air lines. 
Design problems peculiar to the small 
transport plane are evaluated. Solu- 
tions are suggested for making this type 
of plane more economical to operate. 
Attention is given to take-off require- 
ments, landing-distance regulations, the 
selection of airplane size, and aerody- 
namic problems. Jndustrial Aviation, 
June, 1945, pages 46-48, 50, 96, 97, 9 
illus. 

Generation of American Fighters. 
Martin Caidin. Continuation of an 
article that traces the evolution of 
American naval fighter planes. Among 
the naval fighters reviewed in this sec- 
ond installment are the Bell Airabonita; 
the Brewster Buffalo; Grumman Wild- 
cat, Hellcat, Tigercat, Bearcat, and 
Skyrocket; and the Vought Corsair. 
Air News, June, 1945, pages 24-26, 66, 
68, 7 illus. 

Air Progress. Part I. Douglas 
Rolfe. A group of drawings illustrates 
the evolution of single-seat fighter 
planes. American, French, English, and 
German fighters introduced during the 
period from 1914 to 1919 are shown in 
this first part of a continued article. 
Air Trails, July, 1945, pages 38, 39, 19 
illus. 

Design Analysis of the Grumman 
FOF-5 “Hellcat.” Moss Ringel. De- 
sign features of the F6F-5 version of 
the Grumman Hellcat are analyzed. 
The six principal refinements incorpo- 
rated in the new Hellcat are listed. In- 
formation is given about the construc- 
tion of the nose, fuselage, wings, and 
empennage. Schematic diagrams of the 
fuel-transfer systems and the carbu- 
retor induction system are included. 
Drawings and photographs of various 
components and major assemblies are 
shown. Industrial Aviation, June, 1945, 
pages 7, 8, 10, 12-14, 16, 18-28, 20 illus. 
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Design Details of Aeronautical 
Products, Inc. Helicopter. Chester 
8. Ricker. Numerous sectional draw- 
ings supplement this analysis of the 
NX-1272 Helicopter. Design and con- 
structional details include those per- 
taining to the aircraft’s fuselage, cabin, 
landing gear, engine, rotor, power trans- 
mission system, and controls. A sum- 
marizing evaluation of this helicopter 
cites it as a flying laboratory, built 
solely to test theories and to determine 
the most efficient means of building a 
stable, easily controlled craft that can 
be marketed at a reasonable price. 
Aviation, June, 1945, pages 122-130, 
15 illus. 

Designing a Boom Tail Pusher 
Plane. PartI. R.G. Naugle. First 
part of an article investigating the de- 
sign problems of a pusher-type personal 
airplane incorporating booms for the 
support of tail surfaces. With the ad- 
vantages and limitations of this type 
of plane indicated, the problems of de- 
signing it are classified according to 
five main considerations: (1) safety 
and psychologic factors; (2) basic lay- 
out limitations; (3) structural; (4) 
aerodynamic; and (5) manufacturing. 
Each consideration is shown to involve 
the problem of weight and the question 
of cost. All factors are discussed with 
the exception of manufacturing consid- 
erations directly related to structural 
problems. Aero Digest, June 1, 1945, 
pages 106, 107, 110, 232, 234, 5 illus. 


Short Shetland. A comprehensive 
review of the design and the structural, 
aerodynamic, performance, and accom- 
modation features of the Short Shetland 
flying boat, stated to be Britain’s largest 
aircraft. The qualities that endow this 
transport aircraft with long endurance 
in combination with great carrying 
capacity are particularly stressed. Of 
the several possible arrangements of 
the carrying space, the 40-seat, 24-berth 
version is dealt with in this survey as 
the most representative. Among the 
features that are detailed are the hull 
form of the Shetland; range, pay load, 
and take-off; flight deck layout; ac- 
commodation arrangements; possibili- 
ties for private suites; and refreshment 
provisions. A cutaway drawing of the 
complete aircraft, as well as tables of 
data, weights, and dimensions, are in- 
cluded with the article. Flight, May 17, 
1945, pages 529-534, 8 illus.; “The 
Short Shetland,’ The Aeroplane, May 
25, 1945, pages 602, 603, 4 illus.; ‘The 
‘Shetland’ Flying Boat,” Engineering, 
May 18, 1945, page 395, 1 illus.; “The 
‘Shetland’ Flying Boat,” The Engineer, 
May 25, 1945, page 418, 3 illus. 

Naval Reconnaissance Fighter. The 
first half of a two-part article investigat- 
ing the features of the Fairey Firefly 
gives a description of the general con- 
struction of the plane. In addition, 
this installment discusses particulars of 
the Firefly’s fuselage structure, center 
section, and outer wing sections. Chief 
among the several schematic drawings 
that amplify the descriptions is a two- 
page-cross section of the entire aircraft, 
identifying its various components and 
accessories. 
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The concluding portion of the survey 
is concerned mainly with the following 
features of the plane: flap construc- 
tion and actuation; tail unit; power 
plant and accessory services; cockpit 
layout. Flying characteristics of the 
Firefly are described briefly. Figures on 
dimensions, areas, and weights are 
listed, while several of the discussed 
components are illustrated by drawings 
and photographs. The Aeroplane, May 
4, 1945, pages 517-521, 11 illus.; May 
11, 1945, pages 550-553, 10 illus. 

The XR-1A Helicopter. John Tas- 
sos. An extensive analysis is given of 
the design and construction of the Platt- 
LePage XR-1A twin-rotor helicopter. 
After brief comments about the general 
form of the craft and its performance, 
details are given concerning the trans- 
mission-gear box, the engine-cooling 
system, the power plant and its driving 
and control mechanisms, and the flight 
controls of the aircraft. Its functions 
in military service are summarized. 
Industrial Aviation, May, 1945, pages 
7, 8, 10, 12-14, 16, 15 illus. 

Fundamentals of Aeroplane Design. 
A. L. Klein. It is noted that the three 
underlying fundamentals of aircraft en- 
gineering which must influence every 
design decision are safety, weight, and 
serviceability. The importance of safety 
and weight and problems of serviceabil- 
ity and manufacturability are discussed. 
It is stated that, since every device and 
part known to man will fail sooner or 
later, it is imperative that the designer 
make such failures noncatgstrophic. 
Thus landing gears need auxiliary lower- 
ing means, brakes need stand-by power, 
and every engine has two magnetos. 
Consideration is given to the effects of 
weight in aircraft. Some representa- 
tive figures for use in calculating the 
value of weight in commercial aircraft 
are listed. It is noted that the weight 
of any item in an aircraft, however 
small, is important. A rough weight 
analysis of a modern transport plane 
is presented to show that the weight of 
small items is relatively more important 
than the weight of large ones. Aircraft 
Engineering, May, 1945, pages 146- 
148, 4 illus. 

The Roadable Airplane. William 
B. Stout. Indicating certain engineer- 
ing and design problems involved in the 
construction of an efficient roadable 
plane, the writer discusses an approach 
to the solution of these problems. He 
states that the development of the road- 
able plane must emerge from basic as- 
sumptions differing from those con- 
nected with the development of the 
conventional airplane. Four wheels 
and no variation of horizontal flight 
are two of the factors that he claims 
must be incorporated in the roadable 
aircraft. The Spratt “controllable 
wing” developments and features of the 
Gwinn Aircar are cited as innovations 
that offer roadable possibilities. 
Facts, July, 1945, pages 28-30, 32-34, 3 
illus. 

Spartan Executive Model 7-W. 
Design and constructional details of this 
five-place, low-wing, all-metal personal 
airplane are reviewed. Particulars dis- 
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TO THE MARITIME INDUSTRY 


The reply of American industry to the challenge of Brutalitarianism 
has been a deluge of production never before achieved by any 
nation in the history of mankind. 


A significant share of the credit for this amazing record of accom- 
plishment should be given to our Maritime Industry which, since 
Pearl Harbor, has produced a tonnage of vessels that will live for- 
ever as an epic of Yankee ingenuity. Federated is proud to salute 
every individual in the Maritime Industry for this magnificent job! 


: And proud, too, that since the start of the war, nearly two billion 
pounds of Federated non-ferrous metals have been supplied to the 
shipbuilding and other American industries to help speed the day 
of ultimate victory. 
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cussed include those pertaining to the 
fuselage components; wing sections; 
flaps; control systems; empennage 
structure; landing gear; engine and 
engine mount; fuel system; and acces- 
sories. The analysis is supplemented 
by a list of the aircraft’s specifications 
and several schematic drawings. Aero 
Digest, June 15, 1945, pages 62-66, 112, 
10 illus. 


Electrical Equipment 
Aircraft Lighting. Col. T. B. Holli- 


day. This article is confined to the 
external lighting of aircraft. To aid in 
an understanding of the problems en- 
countered in the design of lighting equip- 
ment, the principles of lighting are 
reviewed. A chart shows the effect of 
voltage on the characteristics of incan- 
descent lamps. The characteristics of 
typical lamps are tabulated. Informa- 
tion is given about the various types of 
lamp bases used in aircraft service. 
Reflector design is discussed. Consid- 
eration is given to the installation of 
lights on aircraft and the effect of the 
position of the light beam on visibility. 
Industrial Aviation, June, 1945, pages 
34, 36-38, 97-99, 10 illus. 

Vibration Insulation and Structural 
Rubber. J. A. Connon. Written for 
the engineer concerned with the protec- 
tion of delicate electric and electronic 
devices used in aircraft and other war 
equipment, this is a compilation of in- 
formation about the fundamentals of 
mechanical vibration and the properties 
of structural rubber. It is based on a 
study of a large volume of existing data 
of importance in the solution of instru- 
ment-mounting problems. Electrical 
Engineering, June, 1945, pages 324-329 
(Transactions), 19 illus. 

The Dynamotor in Gunfire Control. 
L. L. Ray. A discussion of the appara- 
tus used in the gunfire-control system 
of the B-29 begins with the reasons for 
the selection of the 400-cycle a.c. cir- 
cuit, using power converted from the 
24-volt d.c. primary power system of 
the plane. The 400-cycle motors were 
chosen because they provide the desired 
synchronous speeds of 8,000 to 12,000 
np.m. with the best combination of 
weight and size. The writer explains 
the reasons for the selection of the dy- 
namotor for the conversion apparatus, 
based on consideration of the ratio of 
weight to output and other factors, and 
the advantages thereby obtained. Al- 
though certain disadvantages are pres- 
ent in the performance characteristics 
of the dynamotor, the control equipment 
Was so designed as to offset them. The 
construction and operation of the dyna- 
motor are explained. The illustrations 
include cutaway and “exploded” pho- 
tographs of the dynamotor, a diagram 
of the connections, and curves of the 
voltage regulation and frequency out- 
put. Aero Digest, June 1, 1945, pages 
104, 105, 136, 4 illus. 

These Connection Techniques Solve 
Aluminum Cable Problems. Julian 
Rogoff. Problems encountered in ob- 
taining reliable, low-resistance connec- 
tions with aluminum cable in aircraft 
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Illustration Courtesy Burndy Engineering Company, Inc. 


This chart shows the effect of different connection techniques in obtaining reliable low-resistance 
connections with aluminum cables in aircraft electrical wiring. 


electrical wiring are described, and 
methods for overcoming these difficul- 
ties are detailed. It is explained how 
surface treatment of the aluminum con- 
nectors and proper installation prac- 
tices eliminate the effects of injurious 
oxide film, corrosion, vibration, ete. 
Summarized, the precautions recom- 
mended are as follows: (1) Skin cable 
end carefully, to avoid nicking of 
strands. (2) Do not splay or misshape 
strands. (3) Do not remove zinc-petro- 
latum compound from connector bar- 
rel. (4) Insert bared cable end into 
connector barrel. Hold inspection hole 
in back end of barrel closed (with finger) 
to force zine-petrolatum compound be- 
tween cable strands. (5) Indent con- 
nector onto cable end, making certain 
that correct dies for use with aluminum 
‘able are employed. Aviation, June, 
1945, pages 134-137, 271, 272, 7 illus. 
Electrolytic Corrosion—Methods of 
Evaluating Insulating Materials Used 
in Tropical Service. B. H. Thompson 
and K. N. Mathes. The effect of mois- 
ture conditions in the tropics on the 
insulating materials used in aircraft 
electrical apparatus and elsewhere is 
described. Means for reproducing such 


conditions in the laboratory are con- 
sidered. The visual, corrosion-current, 
and water-extract conductivity methods 
for studying electrolytic corrosion are 
described. Typical results for a num- 
ber of different materials are given. 
Electrical Engineering, June, 1945, pages 
295-299 (Transactions), 10 illus. 

Aircraft Electric Systems. 
VII. Francis 8. Nelson and G. C. 
Close. The seventh section of a serial 
article discusses maintenance and the 
work of the maintenance specialist. 
Dividing the work of aircraft electrical 
maintenance into its three phases of 
visual inspection, testing, and replace- 
ment or repair, the writers review the 
causes of failure and the steps to be 
taken to guard against failure of insula- 
tion, terminals, fastenings, conduit, 
batteries, coils, switches, generators, 
and other instruments and equipment. 
Detailed instructions are given for in- 
specting and testing a wide variety of 
aircraft electrical devices. The need 
for thorough periodic inspection is em- 
phasized. Western Flying, June, 1945, 
pages 71, 72, 74, 4 illus. 

Parallel Operation of D-C Aircraft 
Generators. R. W. Papenhausen. 
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Requirements for the successful parallel 
operation of d.c. generators for air- 
craft are discussed. It is noted that 
satisfactory parallel operation depends 
on a reliable automatic voltage regula- 
tor, proper design of the electrical sys- 
tem, and careful installation. Each 
of these factors is discussed in some de- 
tail. 
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Particular attention is given to 
regulator performance. Among the sub- 
jects considered are the basic operation 
of voltage regulators, the range of regu- 
lating action, and regulating adjust- 
ments. Both the Army and Navy meth- 
ods of paralleling are shown by dia- 
grams. Industrial Aviation, June, 1945, 
pages 56, 58, 59, 100, 101, 6 illus. 


Engines 


A Vibration Theory Combining the 
Dynamic Stiffness and Mobility 
Methods. Hugh B. Stewart. Two 
new methods for calculating vibration 
problems—the dynamic stiffness method 
and the mobility method—have been 
introduced in recent years. Each of 
these methods offers certain advantages 
over the older vibration theory. This 
article is an attempt to unify these two 
methods so that the best features of 
each are included in one theory. By 
means of this theory it is possible to de- 
termine the resonance and _ antireso- 
nance frequencies and the relative ampli- 
tudes of vibration of a mechanical sys- 
tem. The effect of the position of torque 
application on the vibration character- 
istics of a system are discussed. The 
application of the theory is demon- 
strated by a few examples including the 
problem of the pendulum damper. 
Journal of the Aeronautical Sciences, 
July, 1945, pages 349-355, 9 illus. 


Turbine Compounding with the 
Piston Engine. C. F. Bachle. The 
writer suggests a compound engine, 
consisting of a piston engine mechani- 
cally connected to a turbine, with the 
turbine receiving the piston-engine ex- 
haust as a method of converting into 
useful work some of the exhaust-gas 
energy of both Diesel and gasoline 
engines which is usually wasted. Com- 
pound engines with various compressor 
and turbine combinations are illustrated 
diagrammatically and discussed. In all 
arrangements where the air compressor 
is between the turbine and engine, 
torque is received by the end of the 
crankshaft opposite to the propeller in- 
stead of torque leaving from this end 
for the compressor drive. The combi- 
nation of a gasoline piston engine com- 
pounded with a gas turbine and driv- 
ing a propeller is considered by the 
writer to offer the minimum weight of 
power plant plus fuel for long-range 
aircraft cruising at 300 m.p.h. For 
short-range cruising at 300 m.p.h. the 
gas turbine and propeller combination 
is considered best, with the gas turbine 
driven by jet propulsion offering the 
next best possibility. Only when 
higher speeds become more practical, as 
aresult of reduced aircraft drag, does the 
writer believe that piston engines may 
be replaced by jet-propulsion turbines. 
SAE Journal, June, 1945, pages 345-351 
(Transactions), 8 illus. 

Hercules 10M. Particulars of the 
HE-10M version of the Bristol Hercules 
14-cylinder sleeve-valve engine: are re- 
vealed. The description emphasizes 


those features of the engine which con- 
tribute to an achieved combination of 
high performance with economy of 
operation. Details are given about the 
fuel and ignition systems; bearings; 
reduction gears; crankshaft and crank- 
case; cylinders; sleeve valves; super- 
charger; oil sump; induction pipes; 
engine accessories, etc. Charts, graphs, 
tables of data, and drawings amplify 
the description. Flight, May 24, 1945, 
pages 558-560, 7 illus. 

Better Piston Rings from Wartime 
Experience. Joseph Geschelin. This 
is a general review and discussion of re- 
cent developments in the design and 
construction of piston rings for internal 
combustion engines, including aircraft 
engines. It is noted that, despite the 
extensive research work that has been 
carried out, there is no simple or exact 
formula for fitting a ring to an engine 
design. Some factors that exert an in- 
fluence on the selection of an ultimate 
ring setup are mentioned. It is stated 
that progressive improvement in the 
design of piston rings has resulted from 
advances made in metallurgy, surface 
treatments, surface finish, machine- 
shop practice, and quality control. 
Some specific examples of developments 
in ring design are cited. Automotive aad 
Aviation Industries, June 1, 1945, pages 
32, 94, 96, 100. 

Engine Cleaning. Details are given 
about a machine that is used by the 
Bristol Aeroplane Company for clean- 
ing aircraft-engine components. Cred- 
ited with effecting substantial savings 
in both time and labor, this machine 
operates on the endless-chain principle. 
It contains 13 adjustable carriages that 
carry any engine part through cham- 
bers where it is washed by a solvent 
spray and dried by compressed air in a 
period of 45 min. Aircraft Production, 
June, 1945, pages 259, 260, 5 illus. 

Alcohol-Water Injection. A. T. 
Colwell, R. E. Cummings, and D. E. 
Anderson. Reference is made to recent 
successes with the use of water injec- 
tion for increasing the power of aircraft 
engines, which have renewed interest in 
what is really an old idea. It is noted 
that recent tests indicate that the in- 
jection of alcohol or a mixture of alco- 
hol and water, instead of water alone, 
gives superior results in many cases. 
Information is given about an extensive 
test program, the results of which have 
led the writers to believe that alcohol- 
water injection has a field of use in both 
aircraft and ground-vehicle engines, 
where it can give more power and 
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smoother operation, with a fuel of 
about twelve octane numbers less than 
the normal engine requirement. An au- 
tomatic alcohol-water injection device 
that has recently been developed is de- 
scribed. SAE Journal, June, 1945, 
pages 358-372 (Transactions), 20 illus. 

Voisin 42-Cylinder Engine. Some 
details are given about a Voisin liquid- 
cooled, 42-cylinder, six-row radial air- 
craft engine having many innovations 
in design, which is being developed by 
Société des Aéroplanes G. Voisin. It 
is stated that the engine is designed for 
an output of 2,000 hp. at 3,000 r.p.m. 
and has a specific weight of 0.88 lb. per 
hp. Information is given about the 
special design of crankcase, the alu- 
minum cylinder blocks with inter- 
changeable cast-iron liners, the epicy- 
clic gear drive, the crankshaft, which is 
forged in two sections for each three- 
cylinder rows, and other features. The 
master connecting rods have roller big- 
end bearings with the roller movement 
controlled by epicyclic gearing. The 
crankshaft also is supported on roller 
bearings. Fuel is injected directly into 
the cylinders by seven 6-cylinder in- 
jection pumps. Jnteravia, May 11, 
1945, pages 9, 10. 

Forecasting Aircraft Propulsion. 
Colin Carmichael. This is an article 
written for the purpose of stimulating 
thought on fundamental problems of 
aircraft propulsion. Engineering trends 
are discussed. New developments, 
such as the gas turbine, jet propulsion, 
and rocket propulsion, as well as the 
conventional engine-propeller arrange- 
ment, are evaluated in terms of their 
suitability in particular fields of appli- 
cation. Charts show how the thermal 
efficiency of gasoline engines varies 
with the compression ratio and fuel-air 
mixture, and the way that the thermal 
efficiency varies with the maximum 
cycle temperature and with the pressure 
ratio. A schematic diagram illustrates 
how a gas turbine may be used to drive 
a propeller and to furnish a jet in addi- 
tion. Cleveland Engineering, June 7, 
1945, pages 7, 38-42, 6 illus. 

Detonation in Flight: Its Effect on 
Fuel Consumption and Engine Life. 
Philip J. Costa. Flight tests are de- 
scribed which substantiate the results 
of former research that indicated sub- 
stantial fuel waste can be safely elimi- 
nated when M.I.T.-Sperry detonation 
equipment is used for limiting detona- 
tion by adjusting fuel mixtures. The 
new tests described also indicate that 
light detonation, commonly known as 
“trace knock,” has an insignificant ef- 
fect on engine life. These tests were 
conducted because it was realized that 
before the radically new method of 
mixture adjustment could be advocated 
it was essential to determine if signifi- 
cant structural damage would result 
from this method of operation. SAE 
Journal, June, 1945, pages 321-332 
(Transactions), 34 illus. 


Flight Operations 


A New Angle on Long-Range Cruis- 
ing. PartsI and II. Capt. 8. T. B. 
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Cripps. The first part of a study of 
eruise-control methods gives detailed 
directions for constructing charts from 
which fuel consumption, speed, range, 
and other factors can be determined. 
The writer reviews and defines the three 
common procedures designated as (1) 
constant-power operation, (2) constant 
indicated air speed, and (3) maximum 
range. He starts with three lines plotted 
on a chart showing true air speed 
against time, establishing the maximum 
allowed cruising b.hp., the maximum 
range, the performance limit, and the 
cruising performance area at the given 
altitude. To this he adds, step by step, 
with a thorough explanation of each 
step, lines for constant true air speed, 
average ground speed with zero wind, 
reduction in gross weight as fuel is con- 
sumed, route mileage, wind components, 
and other factors. It is shown that 
from the completed charts accurate es- 
timates can be made of the performance 
of a given airplane and its ability to 
complete a specified flight with an ade- 
quate reserve of fuel. Provision is made 
for head winds or tail winds and other 
contingencies. An example is given of 
the estimation of the performance of 
the airplane on a flight from London to 
Montreal via Reykjavik, with tabulated 
data for flight time, fuel used, and aver- 
age head-wind component. For the 
purposes of the article, a postwar de- 
sign of commercial airplane of given 
specifications and a cruising altitude of 
10,000 ft. are assumed, but the method 
and the charts can be applied to any 
type of aircraft and any altitude. 

The second part connects the cruis- 
ing data as shown in the charts with 
direct flying costs, to obtain an even 
more complete picture of the influence 
of wind components and how they may 
be overcome. A comparison is made of 
direct flying costs under the constant- 
power procedure and the maximum- 
range procedure, with tables showing 
the relative figures and charts giving the 
application of the cost factors to the 
other data previously developed. Fig- 
ures are given for the differences in cost 
for the London to Montreal flight. The 
Aeroplane, May 11, 1945, pages 542- 
545, 7 illus.; May 25, 1945, pages 606- 
610, 4 illus. 


Flight Technique 


That Last Mile. Wolfgang Lange- 
Wiesche. Advice is given to the pilot 
about the last mile when approaching 
the airport on instruments. The rules 
formulated are based upon the ideas of 
an instrument instructor at Sundorph 
Aeronautical Corporation, to which the 
Writer has added his explanations and 
observations. As summarized, the rules 
are: (1) Don’t be afraid to take off your 
corrections. (2) Near the station, keep 
your corrections small. (3) It is better 
to miss the cone of silence altogether 
and pass the station on a correct head- 
ing, than to hit the cone while on an in- 
correct heading. (4) Listen for a pure 
A ora pure N to warn you that you are 
about to pass the station. Air Facts, 
July, 1945, pages 46-54, 7 illus. 
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Flight Testing 


A Consideration of Calculated 
Versus Flight Test Take-Off Per- 
formance. M. H. Kiehle and A. 
Vantine. Theoretic methods for calcu- 
lating the ground run, transition, and 
steady climb distances during the take- 
off of an airplane are derived. The ve- 
locity for minimum take-off distance 
over a 50-ft. obstacle is clearly indicated. 
A series of approximately 40 take-off 
tests were made on a C-46 airplane. 
The technique for measuring and re- 
cording the test results and the presen- 
tation of the final data are described. 

The test data are compared with the 
theoretic calculations. It is shown that 
not only the actual minimum take-off 
distances but also the effect of flap de- 
flection and velocity on the total take- 
off distance can be accurately predicted 
by the theoretic methods. The rela- 
tive effects of Cz, Cp, thrust, ground 
proximity, ground friction, and other 
variables on take-off distance are dis- 
cussed, and the pilot technique derived 
for minimum take-off is stated. 

Finally, it is shown that the com- 
plete take-off characteristics of an air- 
plane may be obtained from a short, 
well-planned test program, with the 
emphasis placed on determining the 
maximum accelerations acting on the 
airplane rather than on testing for mini- 
mum distances. Journal of the Aero- 
nautical Sciences, July, 1945, pages 
263-272, 14 illus. 

Effect of Pressure Variations on 
Speed Runs. Richard M. Head. 
Inaccuracies in flight-test data ob- 
tained from speed runs may arise from 
the fact that runs made at a constant 
pressure altitude, constant power, etc., 
are actually not at level flight condi- 
tions because of pressure fields and 
their movements in the atmosphere. 
Curves show the magnitude of the error 
involved for certain atmospheric condi- 
tions. Journal of the Aeronautical 
Sciences, July, 1945, pages 311, 312, 
319, 3 illus. 


Fuels 


Fuels and Engines for Higher 
Power and Greater Efficiency. C. F. 
Kettering. The writer describes in- 
vestigations of the effect of molecular 
structure on fuel knocking characteris- 
tics which have led to the discovery and 
quantity manufacture of the paraffin 
hydrocarbon known as triptane. It is 
noted that this fuel is capable of greatly 
increasing the permissible output of 
engines with a high degree of super- 
charge and is also capable of permitting 
the attainment of higher efficiencies 
through the use of higher compression 
ratios. Some remarks are made about 
research work that is being directed 
toward finding the best combination of 
engine and fuel to give the greatest 
value per total dollar irrespective of 
what form the engine may take. SAE 
Journal, June, 1945, pages 352-357 
(Transactions), 5 illus.; ‘“Superfuels,” 
Peter Franklin, Air Trails, July, 1945, 
pages 24, 25, 64, 66, 68, 69, 2 illus. 
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Gliding and Soaring 


The Commercial Cargo Glider. 
Richard H. Rush. The writer outlines 
certain of the operational advantages 
of the cargo glider by a comparison of 
the costs of such a craft with an air- 
plane. The possible operational advan- 
tages are summarized as (1) overall 
shipping costs that are less than those by 
surface carrier or by airplane; (2) over- 
all speed comparable with that of air- 
planes; (3) transportation service made 
possible by glider pickup where no other 
air or surface transportation is available. 
Inherent advantages over other modes 
of transportation are reviewed, with em- 
phasis on the economies to be effected, 
and the conditions favoring glider serv- 
ice are specified. Soaring, May-June, 
1945, pages 2-5, 15, 3 illus. 


Airplane Towing Rules. Randy 
Chapman. A plea is made for the re- 
consideration and revision of Civil Aero- 
nautics Administration regulations gov- 
erning the towing of gliders by airplane. 
The writer reviews what, in his opinion, 
are hindrances in the regulations and 
offers answers to the objections that 
are generally raised against using air- 
planes for towing. His suggestions are 
summarized as follows: Revision of 
CAR 60 to permit single towing of 
gliders that are certificated for such 
operation. Responsibility for the tow- 
ing equipment shall be placed with the 
pilots, who must be of private grade or 
higher and hold ratings in the equipment 
being flown, and who must have a 
minimum of 200 hours of logged time 
in the case of the tow pilot. The mini- 
mum tow rope length shall be 200 ft. 
No requirements for the wearing of para- 
chutes shall be included. Soaring, 
May-June, 1945, pages 6, 7, 13. 

The Future of Motorless Flight in 
Canada. J.A.Simpson. The history 
of gliding in Canada is outlined. Men- 
tioning the lack of sponsorship accorded 
gliding and soaring in Canada during 
past years, the article goes on to relate 
how the soaring program is being pro- 
moted at present and predicts the fur- 
ther development of motorless flight in 
the near future. The formation of the 
Soaring Association of Canada is de- 
scribed, as are the purposes, regulations, 
and activities of this Association. Meth- 
ods of stimulating gliding training by 
means of gliding clubs are explained, 
with this system indicated as the most 
likely one to be adopted in Canada. 
The assistance given the Soaring Asso- 
ciation by the Civil Aviation Branch of 
the Department of Transport and the 
Royal Canadian Flying Clubs Associa- 
tion is reported. Canadian Aviation, 
June, 1945, pages 80, 81, 105, 107, 109, 
2 illus. 

High Altitude and Distance. Jerzy 
Illaszewiez. Interesting possibilities for 
high-altitude flying are reviewed. The 
main types of vertical currents en- 
countered at altitudes from 7,000 to 
30,000 ft. are summarized as (1) pure 
thermic lift, (2) cumulus energy cur- 
rents, (3) thermal storms, (4) various 
kinds of air waves. The writer out- 
lines the special equipment required for 
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the glider, and the piloting skill neces- 
sary for this type of soaring. Advice is 
given about the precautions to be taken 
in such flying, with reference to both 
altitude and distance. Soaring, May- 
June, 1945, pages 11, 13. 

No Field? No Fly! Otto Hoefner. 
Advice is given concerning the selection 
of sites from which to conduct gliding 
and soaring operations. The experience 
of the writer is outlined for the guidance 
of others who desire to engage in such 
activities. Soaring, May-June, 1945, 
pages 12, 13. 


Hydraulics 


Aircraft Hydraulic Systems. S. M. 
Parker. The Chief Engineer of the 
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Lockheed Hydraulic Brake Company, 
Ltd., explains why he believes hydraulic 


methods should be combined with elec- 
tric devices in the operation of ancillary 
power systems for aircraft. Contend- 
ing that an all-electric or all-hydraulic 
system is appreciably less efficient than 
a combination, he outlines the govern- 
ing factors that have to be taken into 


consideration when 


its of hydraulic operation are indicated, 
while evidence is offered that the vulner- 
ability of a hydraulic system in a mili- 
tary airplane can be reduced to a mini- 


mum. Aircraft P 
pages 301, 302 


F Our thirty years’ expe- 


fcience in the small motor field 


has proved that the best time to 
consider the motor is when a 
new product is in the early stages 
of development. 

At this time, working with your 
engineering department, we may 
be able to help you obtain: 

(1) greater product compactness 
(2) lower product weight 


(3) improved product perform- 
ance. 


THOROUGH ENGINEERING 
is the basic factor behind the 
successful operation of the spe- 
cial application motors shown 
here and many others we have 
designed and built for all types 
of equipment. 


THE LAMB ELECTRIC COMPANY °@ KENT, OHIO 


SPECIAL APPLICATION 
form FRACTIONAL HoRserowen MOTORS 


incorporating hy- 
draulics into the power scheme. Mer- 


luction, June, 1945, 


Inspection 


Magnesium Alloy Aircraft Casting 
Inspection. Robert Taylor. The im- 
portance of thoroughly inspecting mag. 
nesium-alloy aircraft castings following 
the surface coating operation is empha- 
sized.’ It is explained that gas bubbles 
entrapped below the surface of the cast- 
ing are often protected by a tough skin 
from the effect of the sand blast. The 
writer describes a method of distinguish- 
ing color patches following a chrome- 
pickle treatment, which leads to the de- 
tection of such cavities. The Iron Age, 
June 7, 1945, pages 63, 142, 1 illus. 

Dynamic Inspection Method of 
Checking Bearing Tolerances. Rich- 
ard McKendry. The writer describes 
the principles underlying the dynamic 
tolerance method of testing bearings for 
initial friction, end play, and wobble. 
The new method, which, it is noted, is a 
radical departure from established in- 
spection methods, is based on the direct 
system of measuring radial, axial, and 
torque tolerances. Particulars are given 
about the testing machine, auxiliary 
apparatus, and test procedure. Product 
Engineering, June, 1945, pages 372, 373, 
2 illus. 


Instruments 


Postwar Outlook for Aircraft Instru- 
ments. Esther H. Forbes. First part 
of a continued article surveying the pos- 
sible applications of wartime develop- 
ments to postwar aircraft instrumenta- 
tion. The point is stressed that im- 
provements in existing instruments and 
reductions in their costs have arisen 
from war research and will be used for 
the benefit of both the commercial air 
line and the private flier after the war. 
Specific instruments discussed include 
the true air speed indicator, gyrostabil- 
ized magnetic compass, flight analyzer, 
radio locator, precision barometer, sensi- 
tive altimeter, helicopter air speed indi- 
cator, and helicopter tachometer. The 
survey is based on information having 
particular reference to instruments 
manufactured by the Kollsman Instru- 
ment Division of the Square D Com- 
pany. Southern Flight, June, 1945, 
pages 34, 35, 40, 4 illus. 

German Compass Redesign. James 
T. Blakistone. An account of how a 
captured model of a German compass 
was redesigned for use in American air- 
planes. The compass, a remote-indicat- 
ing magnetic type operating on d.c., 
was altered to conform to Army-Navy 
dimensional standards, operating on 
24-volt d.c. and using a three-wire and 
ground-return circuit of the same kind 
as employed with a conventional 400- 
cycle a.c. remote-indicating compass. 
Particulars are given about the construc- 
tion and operating principles of both 
the original transmitter and _ receiver 
and the redesigned ones. Improved 
characteristics resulting from the rede- 
sign are indicated. Aero Digest, June 1, 
1945, pages 118, 120, 148, 1 illus. 

Helicoid Movement for Gage In- 
struments. Paul G. Weiller. A de- 
scription is given of an improved type of 
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gearing for pressure indicating gages, 
which, it is stated, will make possible 
less costly flight instruments for light 
planes. This is a cam and roller move- 
ment developed by the Certified Gauge 
and Instrument Corporation. The ad- 
vantages of this helicoid movement are 
explained. I ndustrial Aviation, June, 
1945, pages 60, 62, 3 illus. 


Landing Gear 
Aeroplane Wheels and Brakes. J. 


Wright. The writer reviews develop-. 


ments in airplane wheels and brakes and 
discusses factors and problems con- 
nected with their design. Considera- 
tion is given to the requirements for 
the modern airplane with its high land- 
ing speed, low drag, and retractable un- 
dercarriage; the dimensions of the 
pneumatic-tired wheel; and the arrange- 
ment of the wheels. The layout of the 
tire, wheel, and brake unit is detailed. 
A digest is given of the discussions of- 
fered by several members, as well as the 
writer’s reply to the discussions. The 
Journal of The Royal Aeronautical So- 
ciety, May, 1945, pages 225-250, 8 illus. 


Lubrication 


Military Aircraft Grease Lubrica- 
tion. Major 8. C. Britton and W. 
Schlesinger. In this paper the writers 
supplement and bring up todateinforma- 
tion about military aeronautical greases 
which was set forth in a previous study. 
Methods of grease application in serv- 
ice and specification test methods are 
summarized. Particulars are given re- 
garding the performance of greases in 
various types of equipment. Other sec- 
tions of the paper discuss the limitations 
of present greases, improved laboratory 
test methods, and the direction in which 
grease research and development is pro- 
ceeding. It is shown that the method of 
application may influence selection of 
and specifications for greases. Increased 
emphasis on performance tests in speci- 
fication writing is noted, and the writing 
of specifications to satisfy a set of per- 
formance requirements rather than to 
duplicate a known satisfactory material 
is reported. SAE Journal, June, 1945, 
pages 305-313 (Transactions), 12 illus. 


Maintenance 


Carrier Aircraft Maintenance Is 
Really Tough. Blaine Stubblefield. 
From observations aboard the U.S.S. 
“Bonhomme Richard” at sea, the 
writer gives a report of how aircraft 
maintenance is conducted on a US. 
aircraft carrier. The information re- 
lated pertains to procedures, equipment, 
and personnel, as well as to special prob- 
lems of space, motion, and weather to 
be overcome in the care and repair of 
airplanes aboard a ship. Some of the 
more common accidents peculiar to 
carrier-based planes are described, while 
the limitations of Class D maintenance 
(the classification within which lies air- 
craft maintenance aboard a carrier) are 
defined. Aviation, June, 1945, pages 
106-108, 4 illus. 


PERIODICALS 


Renewing Aluminum Oil Cooler. 
Robert E. Desch. Methods of repairing 
aluminum oil coolers for Army aircraft 
are described. It is noted that, com- 
pared with copper coolers of the same 
size, aluminum coolers are lighter, pro- 
vide greater heat transfer, and make 
possible greater aircraft maneuvera- 
bility and faster climb. It is explained 
that it has not been found practical, so 
far, to rebuild the aluminum cooler, the 
construction of which resembles a tubu- 
lar boiler, because an unusually accurate 
temperature in the brazing furnace is 
necessary. Particulars are given re- 
garding the special method developed 
for repairing leaking tubes. Aviation 
Maintenance, June, 1945, pages 50-53, 
15 illus. 

Ingenuity of Servicemen Sparks 
Air Power Maintenance. Seventeen 
examples are given of aircraft-mainte- 
nance improvements which have been 
originated by Army and Navy service 
mechanics. Many of the tools and 
methods mentioned are _ illustrated. 
Aviation, June, 1945, pages 153-156, 17 
illus. 

Reducing Engine Maintenance. 
Walter C. Bauer and David T. Thomas. 
A description is given of the nature of 
engine lubricating-oil contaminates and 
methods of removing them. It is ex- 
plained that products resulting from oil 
decomposition, which are invisible, can 
be removed by filtering through an ac- 
tive adsorbent material such as adsorb- 
ent clay. Visible contaminates, such as 
grit and metal chips, may be removed by 
various absorptive materials including 
cellulose. A large part of the article is 
devoted to a description of tests con- 
ducted by the Army Air Forces to de- 
termine the advantages and mainte- 
nance benefits derived from the clari- 
fication and filtration of the oil in air- 
craft engines. Twenty P-40 fighter air- 
craft powered with Allison engines were 
assigned for the tests. Comparative 
data obtained from the tests are shown. 
The results of the tests are discussed. 
Aviation Maintenance, June, 1945, pages 
74, 75, 100, 102, 106, 108, 110, 4 illus. 

Successful Overhaul Business De- 
mands Shop Organization. Part V. 
K. F. Lindsley. The fifth article in a 
series examining the various phases of 
aircraft engine service and overhaul is 
concerned with the organization of an 
efficient overhaul business. It offers 
advice about specific procedures for 
such organization from both the techni- 
cal and business standpoints. The 
various personnel components of an 
overhaul shop are indicated, together 
with an outline of the duties of each. 
Accounting methods and what they 
should accomplish are discussed. A 
chart of the business organization of a 
typical overhaul shop shows the various 
departments necessary for efficient oper- 
ation, as well as the relationship between 
them. Aviation, June, 1945, pages 157- 
159, 271, 2 illus. 


Management 


Finding Post-War Jobs for War- 
time Workers. La Motte T. Cohu. 


85 


The Chairman of the Board and General 
Manager of Northrop Aircraft, Inc., 
tells how the company has set up a job 
plan for helping its strictly wartime em- 
ployees with the task of relocating 
themselves in new jobs. Details are 
given about the plan, which, it is noted, 
is a relatively simple scheme for bring- 
ing employers and prospective em- 
ployees together as quickly as possible 
in the postwar period. Factory Manage- 
ment and Maintenance, June, 1945, 
pages 113, 114, 2 illus. 

Outlining the “Stanley Plan.” An 
explanation of the Stanley Plan, a pro- 
cedure by which factories with sub- 
contracting facilities are informed of 
available jobs so that they can deter- 
mine whether they are equipped to do 
the specific jobs and thus apply to the 
prime contractor for the work. The 
basis of the plan is the circulation of a 
digest containing an index of machine 
combinations required to do each job, 
made possible by the use of a three- 
letter symbol individual +. each ma- 
chine tool. Indicating the advantages 
of the plan to prime contractors, sub- 
contractors, and the Government, the 
article tells how it will be applied for 
peacetime reconversion work. Aero 
— June 1, 1945, pages 58, 242, 1 
illus. 


Marketing 


Aircraft Sales Control. J. A. 
Grundy. The advantages of an effective 
sales-control record in the marketing of 
products are enumerated. It is stated 
that the aircraft dealers who will grow 
and prosper will be those who know how 
to use organized facts for control pur- 
poses. A description is given of the 
prospect-control record used by Parks 
Aircraft Sales & Service of East St. 
Louis. Aviation Maintenance, June, 
1945, pages 48, 49, 122, 124, 128, 1 illus. 


Materials 


Steel as a Material. E. P. Stroth- 
man. Consideration is given to the ad- 
vantages of steel over lighter metals for 
certain aircraft parts in which it is de- 
sirable to keep the weight low. Several 
examples are given of aircraft parts that 
were found to be not only stronger and 
more easily fabricated when made of 
steel, but also a little lighter. These 
include a B-29 bomber nose frame and 
some airplane landing-gear members. 
It is explained that the findings do not 
indicate that steel should replace lighter 
metals in every case but that when a 
part is being designed all possible ma- 
terials should be considered. It is em- 
phasized that particular consideration 
should be given to the ratio of strength 
to weight and the modulus of elasticity 
of each material. SAE Journal, June, 
1945, pages 314-320, 344 (Transactions), 
14 illus. 

Beryllium Copper. L. Sanderson. 
The properties of beryllium copper are 
described, its usefulness in the manufac- 
ture of springs is indicated, and methods 
of treating the materials are surveyed. 
Suggestions are given as to the correct 
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UDAILLE, too, 


has “signed up” 


with the Privateers 


@ Consolidated Vultee’s newest long range search 
bomber . . . the Privateer ... is a huge four-engine 
craft, manned by a crew of 12. 


On its nose is a new ball turret which enables the 
gunner to keep his sights trained constantly on en. 
emy fighters no matter the angle of approach. 


Under its nose is the forward landing wheel. It is 
here that Houdaille’s famous hydraulic Shimmy 
Damper rides, controlling shimmying forces which 
otherwise might cause disaster during the critical 
moments of landings and takeoffs. 


Behind Houdaille is a quarter century of experi- 
ence in producing hydraulic shock control instru. 
ments widely used in aviation, railroad and auto- 
motives fields. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 


* Pronounced—Hoo-dye 
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procedures to follow in heat-treating, 
quenching, and work-hardening beryl- 
lium-copper alloys. Springs made of 
this material are claimed to be highly 
resistant to shock, wear, fatigue, and 
corrosion. Aircraft Production, June, 
1945, pages 287, 288. 

Limitations of Dielectric Heating. 
Carl J. Madsen. This paper is con- 
cerned only with that phase of high- 
frequency heating which deals with the 
treatment of materials by a varying 
electric field, and reviews the major 
limitations that prevent its universal ap- 
plication. The writer deals with the 
subject under headings of cost, fre- 
quency, voltage, and loss factor, giving 
the conditions under which the process 
js economically attractive. One formula 
is derived for calculating the heating of 
dielectric materials and one for deter- 
mining the maximum frequency that 
ean be used. Aero Digest, June 1, 1945, 
pages 112, 240. 
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Separate press form pieces for a B-29 
bomber steel nose frame. In this particular 
application steel was found to be more de- 
sirable than lighter metals. 


Medicine 


Night Blindness in Flying Person- 
nel. William M. Rowland and Louise 
L. Sloan. This is a report on a study 
conducted at the Army Air Forces 
School of Aviation Medicine, in which 
pilots who had experienced difficulties 
in night operations, were tested. In 
these tests use was made of the A.A.F. 
Eastman Night Vision Tester, Hecht- 
Shlaer Adaptometer, SAM Portable 
Night Vision Tester, and Sloan Peri- 
metric Light Sense Tester. The four 
methods of testing are described, and 
the results of the tests are analyzed. 
Consideration is given to the effects of 
vitamin therapy on night vision. The 
Journal of Aviation Medicine, April, 
1945, pages 48-58, 13 illus. 

The Effect of Hyoscine on Air- 
sickness. Lt. Joseph L. Lilienthal, 
Jr. This article reports observations on 
the effect of hyoscine as a preventive of 
motion sickness occurring in aircraft. 
The effect of the drug was studied in a 
large unselected test group of Naval 
Aviation cadets and in a small group of 
individual subjects complaining of 
chronic airsickness. The methods used 
in this survey are described and the re- 
sults are discussed. It is concluded that 
hyoscine hydrobromide in doses of 0.6 
mgm.administered perorally 30 to60min. 
before flight is a potent preventive of 
airsickness with insignificant side ef- 
fects. Controlled experiments with a 
lactose placebo indicated that this pro- 
tection is not attributable to the psycho- 
logic effects of a nonspecific medication. 
The Journal of Aviation Medicine, April, 
1945, pages 59-67, 1 illus. 

_Aviation Nutrition Studies. C. G. 
King, Hylan A. Bickerman, Winifred 
Bouvet, C. J. Harrer, James R. Oyler, 
and C. P. Seitz. An investigation was 
undertaken to explore certain possible 
practical dietary measures that might 
increase (or decrease) resistance to func- 
tional impairment resulting from expos- 
ure to altitude. The effects of preflight 
and inflight meals with respect: to car- 


bohydrates, proteins, and fats were 
studied. Primary emphasis was placed 
on quantitative records of functional 
performance and food intake together 
with standardization of test subjects. 
Re;zated tests during 18 months of well- 
controlled experimental study, includ- 
ing the use of 25 different research sub- 
jects and two independent groups of ob- 
servers, indicated that significant gains 
in altitude tolerance can be accom- 
plished by ingesting preflight and in- 
flight foods of relatively high carbohy- 
drate content. The Journal of Aviation 
Medicine, April, 1945, pages 69-84, 11 
illus. 

The Application to Commercial 
Aviation of Some Physiological Fac- 
tors Developed by Military Aviation 
Medicine. L. G. Lederer. In this 
paper the writer notes that the prose- 
cution of the war has stimulated the 
necessity for advances in the field of 
aviation medicine and produced many 
techniques that can be used for the pur- 
pose of promoting human comfort in 
the postwar period of commercial avia- 
tion. He then attempts to show how the 
programs of night vision, pressurized 
cabins, pilot fatigue and nutrition, low- 
pressure chamber indoctrination, mental 
preselection, and air evacuation studies 
can be applied to postwar commercial 
aviation. The Journal of Aviation Medi- 
cine, April, 1945, pages 85-90. 

Spontaneous Subarachnoid Hemor- 
rhage Occurring in a Pilot During 
Flight. Major Jack O. W. Rash and 
Capt. Frank M. Goldys. The first re- 
ported case in American medical pub- 
lications of spontaneous subarachnoid 
hemorrhage occurring in a fighter pilot 
during flight, with survival, is described. 
The etiology and pathology of this 
condition are briefly mentioned. Events 
that may have acted as precipitating 
factors in this particular case and their 
possible manner of operating are dis- 
cussed. The Journal of Aviation Medi- 
cine, April, 1945, pages 91-95. 
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Episcleritis in a Flying Officer. 
Capt. Lambert J. Agin. To show the 
prognostic importance of a differential 
diagnosis between catarrhal conjuncti- 
vitis and episcleritis of the benign, 
nodular type, the case history of a fly- 
ing officer is presented and discussed. 
The Journal of Aviation Medicine, 
April, 1945, pages 96-98. 

The Effect of Thiourea on Mice 
Undergoing an Abrupt Reduction of 
External Atmospheric Pressure. 
Thomas 8. Gardner and Francis B. 
Forbes. The writers report the results 
of an experiment with white mice which 
indicates that there is danger in the use 
of thiourea for high-altitude flight, es- 
pecially if the subjects are in a sealed- 
cabin plane which may be broken open 
suddenly with a consequent drop in 
pressure. It is stated that the decreased 
resistance to anoxia in the thiourea- 
treated mice parallels the lessened physi- 
cal resistance. It is possible that thy- 
roid stimulators would act in a contrary 
manner for sudden reductions in pres- 
sure. The Journal of Aviation Medicine, 
April, 1945, pages 99, 100. 

A Further Study on Muscular 
Cramps and the MHyperventilation 
Syndrome in Flyers in the ETO. 
Capt. Wallace G. Beckman. It is 
stated that while considerable knowl- 
edge is available about the mechanical 
changes occurring in the hyperventila- 
tion syndrome in fliers, the need was in- 
dicated for further studies on acid-base 
balance under various conditions. The 
results of a further study of OO. com- 
bining powers, which was carried out 
at altitudes of over 20,000 ft., are re- 
ported. The Journal of Aviation Medi- 
cine, April, 1945, pages 101-103. 


Metallurgy 


Result of Stabilizing Heat Treat- 
ment on Welded 18-8 Stainless. 
Wilson G. Hubbell. Tests made during 
a period of several years are reviewed. 
The tests indicate that the stabilizing 
treatment obtained by heating welded 
sections of 18-8, Types 321 and 347 
stainless steel for 30 min. at 1,650°F. 
exerts small, but inclusively beneficial, 
results in aiding the metal to resist the 
effects of corrosive aqueous solutions 
and electrolytes. The writer reaches 
the conclusion that there appears to be 
no justification for assuming that this 
type of heat-treatment increases the re- 
sistance of aircraft-engine exhaust mani- 
folds to intergranular attack by exhaust 
gases at elevated temperatures. He 
states that this conclusion has special 
significance when it is realized that 
aircraft exhaust manifolds encounter 
no environment in service as corrosive 
as copper sulphate sulfuric acid solution. 
In addition to the metallurgic considera- 
tions, there are some manufacturing 
problems that would add to the cost of 
the finished product. The Iron Age, 
June 21, 1945, pages 56-60, 13 illus. 

Effect of Boron on Aluminum Cast- 
ings. A brief article describes tests 
to determine the effects of boron tri- 
chloride on aluminum permanent-mold 
casting alloy at Northrop Aircraft, Inc. 
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Tire explodes atG35... 


Another example of “Building for 


today, testing for tomorrow”’ 


UR PHOTOGRAPHER waited hours to take 
O this picture of a tire exploding. As a needle- 
like stream of water was forced into it, the internal 
pressure went up... to twice as much as the tire 
would normally need to take... three times .. . five 
times . . . six times. 

Suddenly, at a pressure of 635 pounds, it ex- 
ploded! The picture our photographer had awaited 
so patiently turned out to be mostly a geyser of 
water. But the smaller picture shows what happened. 
The bead and sidewalls, the parts most likely to 
fail, held until the tremendous pressure tore through 
the crown of the tire. 


Such things shouldn’t be done to tires except in 
test. This tire needed an extra safety factor for a 
special purpose. But pushing tires beyond endur- 
ance, and doing it scientifically, is one method of 
B. F. Goodrich development. We call it testing for 
tomorrow. Even ordinary passenger Car tires are 
driven at 100 miles an hour, because they may some- 
day have to operate safely at such speeds. 

Airplane tires are tested at greatly multiplied 
pressures, because tomorrow’s planes may require 
it. Nobody knows how flying conditions may change 


in the years ahead. But B. F. Goodrich expects to_ 
have tires and other aviation products that meet the 
conditions—no matter what they are! 


Looking ahead—testing for tomorrow—enabled 
B. F. Goodrich to produce the first tire engineered 
and built especially for airplanes, and today more 
than 80 rubber and synthetic rubber products for 
airplanes are manufactured by the company. These 
include De-Icers for wings and other leading edges, 
bullet-sealing fuel cells, grgmmets, cushions for in- 
strument panels and many others. 

Our complete, fully-illustrated catalog is just off 
the press. Contains latest facts on all types of B. F. 
Goodrich products for planes. For free copy, write 
to The B. F. Goodrich Company, Aeronautical Div., 
Dept. F8, Akron, Ohio. 


B.E Goodrich 
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FOR PICTURES OF VIBRATION... aon 


an accurate record of vibration and strain U 
Developed for use where space is at a premium, “RERRRES Alas 
their high sensitivity galvanometers make it 
possible to record most dynamic strains and ; se 
vibrations without intervening amplifiers. Write 

for catalog and complete specifications. 
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It was determined that this modifier, 
ysed in Alloy 356, which contains 7 per 
cent silicon and 0.3 per cent magnesium, 
serves to refine the grain structure and 
modify the microporosity from the 
sharp shrink type to the rounded gas 

of cavity. It was also determined 
that the process reduces the mechanical 
properties of the castings and increases 
the brittleness but does not affect cor- 
rosion resistance or heat-treatment char- 
acteristics of the alloy. The test speci- 
mens are described, with their chemical 
analyses. The Iron Age, June 21, 1945, 
page 61, 2 illus. 


Meteorology 


Saturation and Cooling of Air 
Layers by Evaporation from Falling 
Rain. Lt. Edward J. Dolezel. The 
changes in temperature and relative 
humidity caused by evaporation from 
raindrops are computed for several 
cases involving three different lapse 
rates and two rainfall intensities. 
Formulas for evaporation from station- 
ary drops are modified to include the 
eflects of relative velocity and continu- 
ously changing air temperature. It is 
found that’ saturation, attributed to 
evaporation alone, will not be produced 
inan isothermal layer or a layer having 
a decrease of temperature with height. 
In the case of the isothermal layer, 
the air is close to saturation after 6 
hours. The temperature decrease dur- 
ing the same interval is 4.5°C. Because 
of the lower equilibrium drop temper- 
ature, the final relative humidity in a 
layer having a moist-adiabatic lapse 
rate is near 97 per cent and the temper- 
ature fall is slightly smaller. In an 
inversion, however, the humidity 
reaches 100 per cent in 2'/, hours and 
approaches 107 per cent after 6 hours. 
The excess moisture present is sufficient 
to produce fog or clouds. In general, 
evaporation is greatest in the warmest 
part of a layer; the change in relative 
humidity is greatest in the coolest part. 
Thus, the ceiling would build down from 
above in a layer having a normal lapse 
tate provided other influences tending 
to produce condensation are present. 
Inversions favor the formation of fog or 
low stratus because of evaporation 
alone. Journal of Meteorology, Decem- 
ber, 1944, pages 89-97, 8 illus. 

Upslope Weather Along the Inland 
Alaska Air Route. Major Louis L. 
Kolb and Lt. Murel M. Goodmanson. 
The writers discuss upslope circulation 
and its accompanying weather phenom- 
ena along the portion of the inland 
Alaska air route that lies east of the 
Rocky Mountains, which is stated to be 
major factor influencing aircraft opera- 
tion. Great Falls, Mont., is given the 
greatest consideration since it is taken 
as representative of stations on the east 
slopes of the Rocky Mountains, and 
more data are available for this station. 

€ air masses involved in the occur- 
rence of upslope circulation and asso- 
ciated phenomena are ascertained. Up- 
slope weather types are classified into 
pure upslope, upslope-overrunning, up- 
slope-radiation, and overrunning pre- 
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dominant with upslope as a minor fac- 
tor. These types are correlated with 
typical synoptic examples. Forecasting 
of the formation and cessation of up- 
slope weather phenomena is discussed 
on the basis of lower-air trajectories 
and the use of typical examples. Con- 
crete deductions resulting from a study 
of many synoptic situations are enu- 
merated as an aid in forecasting the for- 
mation and cessation of these phenom- 
ena. Journal of Meteorology, December, 
1944, pages 98-108, 21 illus. 

World Weather. Some notes on 
the organization and operations of the 
meteorology division of the Royal Air 
Force’s Transport Command. The 
weather-forecasting services performed 
for the Command’s pilots by this divi- 
sion and the manner in which they are 
carried out are surveyed. Flight, May 
31, 1945, pages 582b, 583. 

Some Properties of the Ten Thou- 
sand Foot Low Center. Frank L. 
Martin. Reference is made to the me- 
teorologic precept that the trough aloft 
“leans toward the colder air’ and the 
high-pressure center or wedge aloft 
‘Jeans toward the warmer air.” It is 
noted that both these statements are 
based on the hydrostatic equation. 
The writer presents a method for locat- 
ing the upper troughs or centers at the 
10,000-ft. level more exactly as a func- 
tion of the sea-level centers and the 
mean virtual isotherm distribution. 
Journal of Aeronautical Meteorology, 
April, 1945, pages 83-91, 3 illus. 

The Causes and Forecasting of 
Low Ceilings and Visibilities at Cleve- 
land Municipal Airport. Frank M. 
Van Sickle. Following an outline of the 
general conditions affecting the weather 
at the Cleveland Municipal Airport, 
the writer presents a statistical treat- 
ment of the subject. The times during 
which the ceiling was 600 ft. or less, or 
the visibility was 1 mile or less, during 
the 4 years from 1940 to 1948, are re- 
corded and divided into seven classifi- 
cations. Cases of subminimum weather 
caused by thunderstorms are not in- 
cluded. The seven classifications stud- 
ied include radiation fog; advection- 
radiation fog; prewarm front fog; post- 
cold front fog; prewarm plus postcold 
front fog; lake snow showers; smoke 
pollution. Journal of Aeronautical Me- 
teorology, April, 1945, pages 92-108, 20 
illus. 

Method of Selecting Favorable 
Winds by Use of Thermal Vectors. 
E. 8. Pulk. It is noted that with the 
advent of long-range transoceanic air- 
line operations, the most efficient use of 
available meteorologic information will 
be imperative in order to decrease oper- 
ational expense. An outline is given of 
basic rules for determining winds at al- 
titudes different from the altitude at 
which the flight is being made. These 
rules enable a pilot during flight to find 
more favorable winds and thus to de- 
crease the flight time. It is explained 
that the theory for these changes of 
winds with elevation is based on ther- 
mal winds, and that the results are ac- 
curate as long as the gradient of the 
mean temperature of the air columns 
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surrounding the aircraft is known. 
Methods for estimating this mean tem- 
perature are described. Journal of 
Aeronautical Meteorology, April, 1945, 
pages 109-119, 17 illus. 

The Occurrence of Hail in Thunder- 
storms. C. E. Buell. Some theories 
on the formation of hail are briefly dis- 
cussed. Measures of thunderstorm in- 
tensity are reviewed. The considera- 
tion of the ratio of the occurrence of 
thunderstorms to that of hail as a meas- 
ure of general thunderstorm intensity is 
proposed. On this basis the geographic 
distribution of thunderstorm intensity 
over the United States is considered to- 
gether with the annual variation of 
thunderstorm intensity at several points. 
It is concluded that nearly all thunder- 
storms during spring, fall, and winter in 
the central United States produce hail 
at some period during their life cycle. 
Journal of Aeronautical Meteorology, 
April, 1945, pages 120-128, 17 illus, 


Military Aviation 


Combat Cargo Task Force. Squad- 
ron Leader Charles Gardner. First 
of a series of articles on various aspects 
of the Burma campaign, this one tells 
how the British 14th Army fighting in 
Burma was supplied and sustained for 
a whole year exclusively by air. Meth- 
ods by which 2,200 tons and 1,600 
troops were transported daily are de- 
scribed. An explanation is also given 
of why this air supply system was nec- 
essary and why, without it, the 14th 
Army would have been stymied in 
Burma. Flight, May 24, 1945, pages 
553-556, 6 illus. 

Combat Cargo Task Force. Squad- 
ron Leader Charles Gardner. Con- 
tinuing an account of the role played by 
air power in various phases of the Burma 
‘-ampaign, this second article in a series 
covers the period when the British 14th 
Army moved over the Chindwin and 
started its central Burma offensive. 
It is related how the operation of 
Troop Carrier Command planes from 
200 landing strips which were con- 
structed for the purpose sustained this 
phase of the campaign; supplying 
troops and transporting them, bringing 
in supplies for civilians as well as sol- 
diers, and for construction as well as 
maintenance. The work of combat air- 
craft in safeguarding the air supply sys- 
tem is noted. Flight, May 31, 1945, 
pages 588-590, 4 illus. 

Fighter Escort Tactics. James L. 
H. Peck. An analysis of how American 
fighter groups operate when providing 
cover for bombers to and from a target. 
The evolution of fighter tactics, tech- 
niques, and equipment since the begin- 
ning of the war is outlined. Flying Age, 
July, 1945, pages 11-13, 53-56, 3 illus. 

Free Airmen of Europe in the 
R.A.F. Henry Baerlein. This article 
is divided into several sections, each 
recounting the work of air groups from 
a different allied country which fought 
as units of the Royal Air Force. High- 
lights are reported from the air-combat 
records and achievements of French, 
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This stainless steel engine firewall 
is but one of many applications 
for Republic ENDURO Stainless 
Steel in the aircraft industry. 


4 


al, 
y 
Resistance to intense, searing heat and to hot, an extremely high strength-to-weight ratio — 
corrosive exhaust gases is a vital requirement even at high temperatures — it can be used in 


for aircraft engine firewalls, exhaust stacks, thin, light-weight sections, without sacrifice 


collector rings and superchargers. of strength or safety. 
Proof that Republic ENDURO Stainless Steel There are many other reasons, too, why it 
provides high heat-resistance is found in the __ will pay you to specify ENDURO Stainless 


fact that many leading aircraft manufacturers Steel. For complete information, write to: 


are using this versatile metal for such appli- 
REPUBLIC STEEL CORPORATION 
cations as those listed above. Alloy Steel Division ¢ Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 


And because Republic ENDURO possesses Export Department: Chrysler Building, New York 17, N. Y. 


ENDURO STAINLESS STEEL 


Other Republic Products include Carbon, Alloy c 
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Dutch, Belgian, Polish, Czechoslovak, 
Norwegian, Greek, and Yugoslav air- 
men. The Aeroplane, May 18, 1945, 
pages 579-581. 

Air Policemen. S. Ralph Cohen. 
This article is about the Occupational 
Air Force. The writer describes how 
the U.S. Army Air Forces are building 
another air organization as their first 
experiment in a new application of air 
power. It is noted that the Occupa- 
tional Air Force will work in conjunc- 
tion with the ground forces to maintain 
peace. The specifications fortheO.A.F., 
which are being worked out by the Air 
Forces’ leaders, are discussed. National 
Aeronautics, June, 1945, pages 15, 16, 2 
illus. 

Air War Inside Germany. Roger 
Montgomery. This is an eyewitness 
description of the closing stages of the 
air war within Germany. The lavishly 
equipped airfields, the jet aircraft, and 
the background of German air power on 
which the enemy had relied for victory 
are described and illustrated. Aeronau- 
tics, June, 1945, pages 32-41, 26 illus. 

The Bombsight. A detailed ex- 
planation of how the Norden bombsight 
operates. Describing the bombsight as 
consisting basically of two mechanisms, 
the article investigates the functioning 
principles of their various components. 
The two main units are defined as (1) 
a lower unit or stabilizer for keeping 
the line-of-sight direction fixed or con- 
trolled; and‘(2) an upper unit, consist- 
ing of a number of assemblies, most im- 
portant of which are the telescope, the 
computer, and the gyro. Several photo- 
graphs illustrate the explanation. Fly- 
ing, July, 1945, pages 28-30, 124, 126, 
6 illus. 


Naval Aviation 


Tigercat Unveiled by Navy as Most 
Powerful Fighter. A brief description 
is given of the performance characteris- 
tics of the Grumman F7F Tigercat, the 
Navy’s first twin-engined fighter and 
fighter-bomber. It is reported to have 
superior speed, climb, and power, and 
to be faster at sea level than any Japan- 
ese craft. Its speed at critical altitude 
is rated in the 425 m.p.h. class, it can 
carry 4,000 lbs. of bombs or a full- 
sized marine torpedo, or rockets, and its 
tange can be extended by the use of a 
300-gal. drop tank. The craft is pow- 
ered by two 2,100-hp. Pratt & Whitney 
Double Wasp engines and is equipped 
with folding wings and tricycle landing 
gear for operation from carriers of the 
45,000-ton ‘“Midway” class. In addition 
to the regular version, a night-fighter 
version of the Tigercat is a two-place 
model designated as the F7F-2N. 
Aviation News, June 11, 1945, page 11. 

Riding the Gas Bag Control. 
Thomas E. Stimson, Jr. How lighter- 
than-air craft are being used to rescue 
survivors of marine disasters is de- 
scribed. Particulars are given about 
Tescue gear perfected by the Airship 
Experimental Command, which makes 
an airship self-sufficient for handling 
practically any type of marine rescue 
many weather. The method of using 
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a ring with a webbed seat, called an 
“elevator,” for raising survivors from 
the water to the cabin of a Navy blimp 
is described. Popular Mechanics, July, 
1945, pages 65-69, 14 illus. 


Paints and Coatings 


Metallizing in Airline Shops? 
Joseph H. Riseley. Information is sup- 
plied about the metallizing process 
which, it is stated, has not been used 
extensively in air-line shops but has 
proved itself in railroad, bus, and truck 
shops. The use of metallizing as a coat- 
ing process and as a putting-on tool for 
building up worn cylindric parts and 
repairing defective castings is discussed. 
The technique of metallizing parts is 
outlined. How the metallizing process 
has aided the aviation industry is de- 
scribed. Air-line applications where 
metallizing has proved effective are 
mentioned. Air Transport, June, 1945, 
pages 46, 49, 50, 5 illus. 

Plastic Coatings Protect Carbide 
Tipped Tools. Bernard Gould. This 
article describes the use of plastic dip 
coatings as a means of cushioning tools 
and machined parts from chipping and 
abrasion while in the storage crib or in 
transport. The writer tells about the 
economies realized with these coatings 
and the method of applying them. The 
Tron Age, June 14, 1945, pages 66, 67, 5 
illus. 


Personalities 


Soviet Designers and Their Planes. 
Major G. Zalutsky. Brief personal his- 
tories are given of five outstanding air- 
craft designers of the Soviet Union. 
Some information is also given about 
the planes they have designed. It is 
noted that Soviet aircraft designers 
have not only modified and improved 
existing models but have also created 
new types of aircraft. The activities of 
the following designers are outlined: 
Semyon Lavochkin, Alexander Yakov- 
lev, Serge Ilyushin, Andrei N. Tupolev, 
and Vladimir Petlyakov. Model Air- 
plane News, July, 1945, pages 14, 15, 
40, 10 illus. 

Forgotten Pioneer. Wayne Foster. 
This biographic article on Ed B. Heath 
traces his participation in aviation de- 
velopments from 1908 to 1931. It 
features the man’s accomplishments as 
designer of the Heath Parasol and other 
aircraft, and as pioneer pilot and early 
manufacturer of efficient, low-priced 
light planes. Flying, July, 1945, pages 
56, 57, 92, 94, 96, 4 illus. 

Fighting Freddie of the Flying 
Cavalry. Sidney Shalett. A_ bio- 
graphic record and character study of 
Brig. Gen. Frederic Harrison Smith, 
Jr., of the Army Air Forces. The article 
not only traces General Smith’s early 
history, his career in the Army, and his 
achievements during World War II, but 
also explains briefly the principles of 
tactical air power which are advocated 
and followed by him. The Saturday 
Evening Post, July 7, 1945, pages 20, 89, 
90, 1 illus. 


Personnel 


Personnel Records. Raymond C. 
Halliday. The writer discusses methods 
of keeping records concerning employ- 
ees. It is noted that these records 
range from the essential facts necessary 
to make a payroll record to elaborate 
systems covering all phases of employee 
history. A description is given of the 
way that Bell Aircraft Corporation re- 
vised its program when an urgent need 
arose for a method that would permit 
the rapid accumulation of complex 
data covering 30,000 employees. Jn- 
dustrial Aviation, June, 1945, pages 32, 
33, 2 illus. 


Plastics and Plywood 


New Plastic Laminate for Aircraft 
Parts. This article describes a new 
low-pressure plastic laminate named 
Conolon, which is being used at the 
Consolidated Vultee Aircraft Corpora- 
tion in the fabrication of certain air- 
plane parts. It is explained that Cono- 
lon is made in three types, each of which 
consists of a fiber impregnated with a 
thermosetting resin. Particulars are 
given about the manufacture of each 
type. The procedure followed in lam- 
inating Conolon moldings is described. 
Precautions that must be observed in 
order to obtain good laminates are 
listed. It is stated that, because the 
material has great resistance to vibra- 
tion, it is particularly desirable for air- 
plane parts. The physical properties of 
this plastic laminate are listed. Infor- 
mation is given regarding the results 
of test of a trailing-edge overflap of a 
B-24 wing that was molded from Con- 
olon. Automotive and Aviation Indus- 
tries, June 1, 1945, pages 37, 67, 2 illus. 

Reflective Signs and Markers. 
Allen Wagner. This article tells how 
minute glass beads are applied to a resin 
film to form a reflective material used 
as markers for airport runways and 
other purposes. Paper was formerly 
used as the backing for the glass beads, 
which were attached with rubber ce- 
ment, but resins are now used for the 
entire job. Modern Plastics, June, 
1945, pages 120, 121, 3 illus. 

Phenolic Fibre in Airplane Parts. 
Gerald Eldridge Stedman. The writer 
discusses the characteristics, design 
features, and fabricating behavior of 
the phenolic fibers as exemplified in 
their application in several B-25 bomber 
parts. Forming operations are de- 
scribed and illustrated. Metals and 
Alloys, June, 1945, pages 1658-1662, 8 
illus. 


Postwar Aviation 


Wings for Peace. K. R. Jackman. 
Quoting from predictions made by 
various aviation leaders, this is a survey 
of prospective developments that are 
expected in air transport after the war. 
The prognostications touch upon types 
of equipment, fares, speeds and ranges, 
and the extended utilization of rocket 
propulsion. The authorities quoted 
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TRANSATLANTIC WEEK-ENDS! 
New York to London is a proposed 9-hour 
hop through the sub-stratosphere in these 
204-passenger Pan American sky giants! 
Super-fuel is a key to super-flights. Sin- 
clair Aviation Gasoline will aid commer- i 
cial flying on national and international 

routes. 


SINCLAIR RUB. 
BER INC. manufac- 
tures in one year 
} sufficient basic material 

to produce 78,000 tons 

of synthetic rubber. This 
plant at Houston, Tex., 
is Sinclair-operated for 
the Government. 


DIRTY or defective spark plugs can 
waste one gallon of gasoline in 10 
++.» Can contribute to excessive wear 
that junks cars. Save gas, save wear, 
save your car! See your Sinclair 
Dealer regularly. 


- 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. ¥. 
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indude W. W. Davies, United Air 
Lines Research Engineer; A. N. Kemp, 
President of American Airlines; Ralph 
§, Damon, Vice-President and General 
Manager of American Airlines; Jack 
Frye, President of Transcontinental & 
Western Air, Inc.; Sir Roy Fedden, 
Special Technical Adviser to the British 
Ministry of Aircraft Production; G. E. 
Pendray, Secretary of the American 
Rocket Society; and Professor A. M. 
Low. Canadian Aviation, June, 1945, 
pages 76-79, 110, 5 illus. 

Swiss Planning. E. A. Bell. An 
account is given of Switzerland’s con- 
templated scheme for the expansion of 
landing facilities to help promote air 
commerce after the war. The plan calls 
for four main urban airports at Basle, 
Geneva, Zurich, and Berne—with the 
Zurich airport to be a central one for 
international air traffic—and five minor 
“regional airports.’ Some of the meas- 
ures that have been taken and others 
that will be necessary to carry out the 


contemplated plans are noted. Flight, 
May 10, 1945, page 501. 
Private Flying 
Cross Country Notes. Leighton 


Collins. These notes contain a number 
of the writer’s observations made during 
a light-plane airplane trip from New 
York to Texas and back. Among the 
subjects they refer to are the prospec- 
tive plans of Lycoming Division of The 
Aviation Corporation, Piper Aircraft 
Corporation, Globe Aircraft Corpora- 
tion, Stinson Division of Consolidated 
Vultee Aircraft Corporation, Bellanca 
Aircraft Corporation; the Fairchild 
Packet; two new propellers—the Kop- 
pers Aeromatic propeller and the Sen- 
senich two-position propeller; progress 
on the Bell helicopter; operations of 
Piedmont Aviation; and the Johnson 
Rocket. Included in the writer’s sug- 
gestions for the improvement of private 
flying is the recommendation that de- 
scriptive area-weather broadcasts be set 
up to assist the contact pilot flying 
cross-country. Air Facts, July, 1945, 
pages 66-80, 82-85, 5 illus. 

Challenge for Safety to Private 
Flying. John H. Geisse. Some com- 
ments on the greater degree of responsi- 
bility for prevention of flying accidents 
which falls upon various classes of 
people with the revisions of Civil Air 
Regulations that went into effect July 
1, 1945. With regard to this point, 
responsibilities of the pilots and owners 
of personal aircraft, the manufacturers, 
the rated instructors, and the airport 
operators are discussed. Southern 
Flight, June, 1945, pages 32, 40. 

Buying a Plane? William D. Stroh- 
meier. Further advice for prospective 
buyers of airplanes is given in this fourth 
of a series of articles. The writer dis- 
cusses features of the airplane which 
should be investigated. These include 
visibility, the seating arrangement, 
passenger and baggage capacity, the 
Width of the doors, and the comfort 
afforded by the seats. Financing plans 
also are considered. National Aeronau- 
hes, June, 1945, pages 17, 24, 25,1 illus. 
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Final Operations. G. Schlesinger. 
This is the first half of a two-part article 
dealing with the surface finish in final 
machining operations. In addition to re- 
viewing the requirements and problems 
of obtaining good surface finish, it com- 
prehensively surveys finishing processes, 
equipment for producing the surfaces, 
and instruments for measuring rough- 
nesses. Processes are classified in two 
categories, chip-removing processes and 
chipless processes, with the former sub- 
divided into operations using (a) single- 
point tools, (b) multiple-point tools 
with regularly arranged cutting edges, 
and (c) abrasive tools. Charts, tables, 
and photographic illustrations amplify 
the data offered in the article. Aircraft 
Production, June, 1945, pages 266-273, 
22 illus. 

Setup Charts for Automatic Screw 
Machines. John J. Meadows. A 
series of four articles describes graphic 
methods that make it possible to solve 
problems involving speeds and feeds 
in automatic screw machines in a frac- 
tion of the time required to make the 
calculations from handbooks. In the 
first article eleven charts are presented 
for various sizes of Acme-Gridley screw 
machines. The second article contains 
six charts for the graphic solution of 
problems involving speeds and feeds, 
tapping, and high-speed drilling change- 
gear ratios for Conomatic 25/s-in. screw 
machines. In the third article, speed 
and feed change-gear charts, as well as 
high-speed drilling and tapping gear 
ratios, are supplied for 15/,-in.  six- 
spindle New  Britain-Gridley screw 
machines. 

The fourth and concluding article 
contains charts for the graphic solution 
of problems involving speeds and feeds 
on Davenport and Brown & Sharpe 
automatic screw machines. The Iron 
Age, June 14, 1945, pages 54-60, 11 
illus.; June 21, 1945, pages 62-66, 6 
illus.; June 28, 1945, pages 67-72, 10 
illus.; July 5, 1945, pages 63-71, 8 illus. 

Impact Extruded Aluminum Parts: 
Their Design and Production. Mar- 
cus A. Fair. Possibilities offered by 
the impact-extrusion process in the de- 
sign and application of aluminum parts 
are discussed. It is noted that impact 
extrusions may be described as cup- 
shaped parts having ‘cold-forged bot- 
toms combined with extruded side 
walls, and that they are made in one 
operation from cold slugs. To indicate 
when and how designers can use ex- 
trusions, particulars are given about 
features of design that can be produced 
and the scope and limitations of the ex- 
trusion process. Product Engineering, 
June, 1945, pages 402-406, 5 illus. 

Car Production Principles as Ap- 
plied to Aircraft. B.G. L. Jackman. 
This is another article of a series dealing 
with the utilization of the facilities of 
automobile manufacturers for the pro- 
duction of aircraft components. Tool- 
ing principles are discussed. Informa- 
tion is given about the design of detail 


tools and simple assembly fixtures. 
Sheet Metal Indastries, June, 1945, 
pages 1021-1030, 1036, 16 illus. 

The Production Side of Jack & 
Heintz. Joseph Geschelin. How the 
application of human-relationship prin- 
ciples in management has contributed 
to the suecess of the Jack & Heintz or- 
ganization is described. The technical 
and psychologic methods by which the 
Jack & Heintz, Inc., plants in the Cleve- 
land area produce starters and genera- 
tors, automatic pilots, flight instru- 
ments, servo units, and energizers for 
aircraft are explained. Information is 
also given about the plant layout, pro- 
duction operations, and manufacturing 
equipment. Automotive and Aviation 
Industries, June 1, 1945, pages 22-25, 
82, 85, 10 illus. 


Jet Quench Minimizes Aluminum 
Distortion. A description is given of 
new high-speed heat-treating equip- 
ment used at the St. Louis plant of Cur- 
tiss-Wright Corporation in the produc- 
tion of aluminum-alloy parts for the 
C-48 Commando. The apparatus is 
described briefly, as well as the methods 
of operation. The Iron Age, July 5, 
1945, page 78, 2 illus. 

Selection of Cutting Fluids. James 
R. Chambers. The characteristics and 
purposes served by coolants, cutting 
oils, and grinding fluids used in industry 
are outlined. The fluids most suitable 
for different materials are discussed in 
sections devoted to cutting lubricants 
for steel and cast iron, cutting com- 
pounds for brass, coolants for machin- 
ing aluminum alloys, and cutting fluids 
for magnesium alloys. Machinery, 
June, 1945, pages 154-156. 

Essential Formulas for a Simple 
Production Illustration Method. P, 
R. Hardesty. Together with an outline 
of derivations, basic formulas are pre- 
sented for a type of drawing utilized in 
production illustration. Applied largely 
to phantom and exploded views, this 
technique has for one of its main pur- 
poses the simple presentation of com- 
plicated production assemblies. It is 
essentially a projection from infinity of 
an arbitrarily rotated object, on a pic- 
ture plane at right angles to the pro- 
jecting rays. In certain instances it is 
further simplified by using photographic 
methods to copy the ordinary ortho- 
graphie working drawings from the cor- 
rect angle, these copies then being as- 
sembled along the proper lines to make 
the finished projection. Aero Digest, 
June 1, 1945, pages 131, 132, 146, 1 
illus. 

Sheet Forming Methods; Their 
Effect on Part Design. Mark P. 
Meinel. The writer discusses the possi- 
bilities and limitations of twelve general 
methods of forming sheet-aluminum 
aircraft parts. Factors affecting the 
selection of a suitable forming method 
for a specific design are also discussed. 
Product Engineering, June, 1945, pages 
374-377, 10 illus. 
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Deviation Stickers Quicken Tem- 

te Changes. An outline of the 
rocess by which the Boeing Aircraft 
Company facilitates the transmission 
of design-change information to its sub- 
contractors. Saving time, critical mate- 
rials, and shipping space, this method is 
based upon the use of photographically 
reproduced true-scale shim stock 
patches, which are superimposed upon 
the master drawings held by each sub- 
contractor. The various steps in the 
procedure of processing the deviation 
stickers onto the original drawings are 
reviewed. Aviation, June, 1945, pages 
147, 148, 5 illus. 


Electronic Control. The application 
of electronic control to two sheet-metal 
joining processes is surveyed. One 
process is electric-resistance welding, 
the other riveting. The advantages and 
operation of automatic control in the 
case of resistance welding are demon- 
strated by particulars about special 
equipment developed for the purpose by 
The British Thomson Houston Com- 
pany, Ltd. In the case of riveting, the 
merits and functioning principles of 
electronic control are exemplified by a 
report of the sequence-control unit de- 
veloped by the Consolidated Vultee 
Aircraft Corporation for the purpose of 
increasing the efficiency of Erco rivet- 
ers. Aircraft Production, June, 1945, 
pages 261-265, 8 illus. 


Making High-Quality Magnesium 
Castings. A. Vernon Lorch. It is 
stated that, in melting magnesium 
sand-casting alloys, experience shows 
that a number of foundry variables 
must be controlled very closely in order 
to minimize the occurrence of undesir- 
able chemical and physical properties 
in the castings. A detailed account is 
given of some procedures that have 
proved successful in preventing unde- 
sirable chemical and physical properties 
from being obtained when melting and 
pouring magnesium sand-casting alloys. 
Metals and Alloys, June, 1945, pages 
1652-1657, 7 illus. 


Fabricating the P-47 Wing. Gerald 
E. Stedman. This is a description of 
manufacturing methods that have en- 
abled Servel, Incorporated, of Evans- 
ville, Ind., to increase greatly the pro- 
duction of wings for the P-47 and to 
reduce production costs. Production 
operations and techniques are de- 
scribed and illustrated. Industrial Avia- 
tion, June, 1945, pages 69-71, 102, 103, 
T illus. 


_Efficiency of “Helldiver” Produc- 
tion, A survey of production methods 
utilized by the Columbus, Ohio, plant 
of Curtiss-Wright for the manufacture 
of the SB2C-4 Helldiver. Innovations 
in both procedures and equipment are 
noted. Among described factors cred- 
ited with the speeding of production are 
(1) more detailed breakdown of major 
subassemblies, enabling larger groups 
of employees to work simultaneously 
on & greater number of fixtures; (2) a 
system of closer control over the flow of 
parts and assemblies; (3) changes in 
shop practices; (4) the installation of 
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A combination iriduction coil and quench- 
ing fixture used for case-hardening Curtiss 
Helldiver tail wheel cams. The cam is not 
shown so that the spray that quenches and 
hardens it can be seen. ans 


mechanical equipment wherever pos- 
sible. Aero Digest, June 1, 1945, pages 
114, 116, 148, 4 illus. 

Induction Heating Speeds Hell- 
diver Production. E. K. Fry. Par- 
ticulars are given about the induction- 
heating technique employed by the 
Curtiss-Wright Corporation Columbus 
plant for the fabrication of Curtiss 
Helldivers. The processing method re- 
viewed is reported to have been adapted 
for numerous brazing, production, and 
salvage procedures. It features the use 
of an induction-heating machine with 
a four-outlet table for different coils, 
and the cooling of inductor coils by dis- 
tilled water. Aviation, June, 1945, 
pages 138-140, 6 illus. 


Propellers 


Analysis of the French Chauviere 
Mechanically Operated Propeller. 
John D. Waugh. A design analysis is 
given of a type of controllable-pitch 
propeller designed by the French firm of 
Chauviere. This propeller is 11 ft. in 
diameter and has three dural blades. 
Power derived from the reaction be- 
tween propeller rotation and the fixed 
engine nose case is used to achieve a 
pitch change. Brake drums retained on 
the rear of the hub and geared through 
an epicyclic train to the blades cause 
blade displacement when a brake shoe 
fixed to the nose case is actuated to 
stop their rotation. Sections of the 
article discuss the gear-train operation, 
gear-box construction, brake-drum con- 
struction, pitch-limiting system, hub 
design, and method of mounting the 
blades. Industrial Aviation, May, 1945, 
pages 36-38, 40, 42, 94, 15 illus. 


Radio 


A Radio Manufacturer Looks Out 
in Front. R. E.Samuelson. A manu- 
facturer of aircraft radios reviews some 
of the problems of merchandising radio 
equipment for postwar personal air- 
craft. He discusses factors of lower 
costs, quantity production, specialized 
service, and assistance in installation 
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and maintenance. He also describes 
some of the radio equipment that his 
company is planning to market. Aero 
Digest, June 15, 1945, pages 74, 75, 
114, 6 illus. 

The Omnidirectional Range. D.M. 
Stuart. This is a progress report on the 
development of the omnidirectional 
radio range, presented with a view to 
affording additional background mate- 
rial. It includes an outline of the prin- 
ciples followed in the development of 
the range as well as a description of the 
design and operation of the various units 
comprising the necessary equipment. 
The statement is made that progress 
has taken such a promising turn that 
omnidirectional V.H.F. ranges will prob- 
ably supersede the two-course V.H.F. 
ranges in about a year’s time. At the 
present stage of development, the omni- 
directional range is said to be capable 
of an overall accuracy of approximately 
3° and to go farther than any device so 
far proposed in providing a continuous 
indication of the azimuth in all direc- 
tions without ambiguity. Aero Digest, 
June 15, 1945, pages 76, 77, 150, 5 illus. 


Research 


Trimming Research to the Postwar 
Pocketbook. Part VI. K. R. Jack- 
man. Sixth article in a series analyzing 
the meanings, values, and problems of 
research as they relate to the aircraft 
industry. This article is concerned with 
the economics of operating research 
laboratories. It discusses the financial 
problems involved, estimating the 
amounts to be spent for research, and 
the determination of the ratio of re- 
search expenditures to gross income. 
Emphasizing the value of a budget as a 
guide for operations, the writer cites 
specific budget figures and advises on an 
approach to efficient cost accounting and 
operational control systems. Although 
his chief consideration is aircraft re- 
search organizations, many of the con- 
clusions offered are based on develop- 
ments by research organizations in the 
iron, steel, automotive, and other basic 
industries. A_ bibliography accom- 
panies the article. Aviation, June, 
1945, pages 141-146, 12 illus. 


Rotating Wing Aircraft 


First Roadable Helicopter Com- 
pleted in Los Angeles. Scholer Bangs. 
Some particulars are given about a 
prototype model of a roadable helicop- 
ter which is reported to have been com- 
pleted in Los Angeles. Called the 
“Flymobile,” this two-passenger, 90-hp. 
helicopter with coaxial counterrotating 
rotors is the product of Curtis Wright 
Industries (not connected with the 
Curtiss-Wright Corporation) and was 
designed by Dr. E. W. Kay. It is 
stated to be similar in general appear- 
ance to the Hiller-Copter, flown last 
year. The method of flight control, 
however, is different. Aviation News, 
July 2, 1945, pages 12, 14, 2 illus. 

Principles of Rotary Wing Aircraft. 
Part III, Alexander Klemin. In the 
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third section of a serial article, the 
writer reviews briefly the experiments 
of C. N. H. Lock and the calculations 
of H. Glauert with respect to wind- 
tunnel tests of helicopter rotors. The 
results of the tests and the calculations 
are plotted and tabulated, and the per- 
tinent equations are given. In the table 
the results have been converted to units 
in current use, so that the solidity ratio 
is partially removed as a parameter and 
the results of different experiments are 
made more comparable. The derivation 
of thefFigure of Merit also is tabulated. 
The writer draws six conclusions from 
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an inspection of the curves and tables, 
with regard to the comparison of experi- 
mental values and calculated values, 
and gives two examples. He then re- 
views the results of early propeller ex- 
periments at Stanford University, How- 
ard O. Snyder’s experiments in static 
thrust, experiments by Fage and Col- 
lings, and the work of Knight and Hef- 
ner. His conclusions are summarized 
under twelve headings, seven 
problems that the reader can solve on 
the basis of the information given in the 
article are stated. Aero Digest, June 1, 
1945, pages 82-88, 144, 146, 9 illus. 


Stress Analysis 


Plastic Bending—Further Con- 
siderations. Wm. R. Osgood. The 
problem of plastic bending under the as- 
sumption of realistic stress-strain rela- 
tions has been considered in a previous 
paper. Since that paper was written, 
new ideas have occurred to the writer. 
These ideas lead to a general relation 
between moment and curvature for 
sections the widths of which are ex- 
pressible as polynomials of any order. 
Specific solutions are given for five 
symmetric cross sections, including two 
sections bounded laterally by ares of 
parabolas, and for six unsymmetric 
cross sections, including the triangular 
section and two sections bounded later- 
ally by ares of parabolas. It is planned 
ina subsequent paper to present an ap- 
proximate solution of the problem of 
plastic bending. Journal of the Aero- 
nautical Sciences, July, 1945, pages 
258-262, 272, 11 illus. 

The Relation of Stress to Strain in 
Magnesium Base Alloys. EK. J. East- 
man, J. C. McDonald, and A. A. 
Moore. Stress-strain curves to the 
yield strength are given for most of the 
commercially available forms of mag- 
nesium base alloys. For the high- 
strength wrought alloys, typical curves 
based on tests of large numbers of dif- 
ferent lots are presented. The curves 
for the other materials are the averages 
of a few tests on one lot. 

The values obtained for the modulus 
of elasticity were found to be a sensitive 
function of the testing technique. With 
careful testing, the values were dis- 
tributed quite closely around a mean of 
about 6,500,000 Ibs. per sq.in. This 
figure should be used in normal design 
calculations. 

The ratio of compressive yield 
strength to tensile yield strength is close 
to unity for the high-strength wrought 
alloys and for the casting alloys. It 
ls substantially less than unity for the 
lower strength wrought alloys. Journal 
of the Aeronautical Sciences, July, 1945, 
pages 273-280, 28 illus. 

The Buckling of Sandwich-Type 
Panels. N. J. Hoff and S. E. Maut- 
her.‘ Fifty-one flat rectangular sand- 
Wich-type panels were tested in edge- 
Wise compression with the unloaded 
edges of the panels restrained by V- 
grooves. The sandwich consisted of 


papreg faces and a cellular cellulose 
acetate core. The thickness of the faces 
varied from 0.00675 to 0.02025 in.; the 
core, from 0.066 to 0.741 in,; the width 
of the panel, from 4 to 11 in. The 
length of the panel in all cases was 10.5 
in. The buckled shape consisted of a 
ripple of short wave length across the 
panel. It was either symmetric, the two 
faces bulging out symmetrically accord- 
ing to sine curves, or skew, the two 
faces deflecting in the same sense ac- 
cording to sine curves having a phase 
angle of 90°. 

A strain energy theory of buckling is 
presented for both the symmetric and 
the skew cases,.and the buckling load in 
the symmetric case is also calculated by 
integration of the differential equation. 
The agreement between the theoretic 
and the experimental buckling stress is 
reasonable, that between the predicted 
and actual buckled shape good. A 
simple formula is developed which per- 
mits a choice of the most suitable core 
material when the mechanical properties 
of the face material are given. Journal 
of the Aeronautical Sciences, July, 1945, 
pages 285-297, 16 illus. 

The Stress-Area Method of Design- 
ing Beams. Gilbert C. Best. A 
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method is developed to facilitate the 
design of structures having zero mar- 
gins of safety in bending. It is intended 
primarily for use with sections composed 
of many elements, such as wing and 
fuselage sections, in which each trial 
computation is a long and tedious pro- 
cedure. A method of computing the 
amount of area required at selected 
points to obtain preselected stresses is 
worked out. The method makes use of 
section properties already obtained, 
thereby reducing the amount of com- 
putation necessary and facilitating the 
development of zero margin of safety 
with attendant minimum weight. The 
method is general in principle and can 
be extended to cover any indeterminate 
structure—e.g., a frame or a_ truss. 
Only the case of a section in bending is 
discussed in this article, however. Two 
examples are given. Journal of the 
Aeronautical Sciences, July, 1945, pages 
298-304, 3 illus. 


Correction of Aluminum-Alloy 
Compressive Test Results for Mate- 
rial Properties Using Reduced Moduli. 
Jacob Karol. This paper presents a 
method of correcting compression test 
results of aluminum alloys for variation 
of test material properties from stand- 
ard, similar to Fig. 1-4 of ANC-5. The 
method uses column curves based on 
reduced moduli. Correction curves are 
given for 24S-T Alclad sheet and 758-T 
Alclad sheet. A comparison of results 
using these curves with those obtained 
using Fig. 1-4 of ANC-5 is given which 
indicates differences less than +2 per 
cent for test ultimate compressive 
stresses exceeding 70 per cent of the 
compressive yield stress of the test mate- 
rial, and maximum differences ranging 
from +8.7 to —4.1 per cent for test 
ultimate compressive stresses that are 
between 50 and 60 per cent of the com- 
pressive yield stress for the test mate- 
rial. The small differences shown for 
stresses above 60 per cent of the com- 
pressive yield stress are inherently 
caused by using different column formu- 
las, while the rather large differences 
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shown for stresses below 60 per cent of 
the compressive yield stress are pri- 
marily caused by the erroneous use of 
the test column curve formula given 
for calculating stresses beyond its point 
of intersection with the Euler formula. 

While the curves presented in this 
paper apply directly to sheet-stiffener 
combinations using formed sheet stiff- 
eners, it is believed that they are suffi- 
ciently accurate for sheet-stiffener com- 
binations using extruded stiffeners. 
Journal of the Aeronautical Sciences, 
July, 1945, pages 305-310, 328, 3 illus. 

Strength of Magnesium Alloy Col- 
umns. F. A. Rappleyea. In order to 
present data for designing magnesium- 
alloy columns, tests on round bars of 
various commercial magnesium alloys 
were made. Two sets of end conditions 
were used—pin-ended and flat-ended. 
The pin-ended tests were conducted us- 
ing carefully machined semispheric ends, 
a modified version of a jig proposed by 
J. A. Van den Broek. The flat-ended 
tests were made between two closely 
ground platens. 

Various types of formulas were 
studied as to applicability for design use. 
It was found that Van den Broek’s 
limit stress formula or a straight line 
formula where the constants depend 
upon the alloy used may be used to pre- 
dict the column strengths of magnesium 
alloys if secondary failure does not oc- 
cur. At certain values the Euler for- 
mula is used rather than the straight 
line formula. Values of the various con- 


Outstanding in perform- 
ance, the Autoflight Direc- 
tion Indicator, Type 2223, aids the flyer of private 
aircraft and gliders. Unusually stable in roughsair, 
across land or sea, this reliable instrument possesses 
all indication advantages of larger direct reading 
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nesium alloys are given. Journal of the 
Aeronautical Sciences, July, 1945, pages 
339-344, 12 illus 

Curved Aluminum-Alloy Sheets in 
Compression for Monocoque Con- 
structions. (Georges Welter. This 
study is intended to throw some light on 
the mechanical behavior of thin light- 
alloy sheets under compression and to 
give some explanations about the mini- 
mum load that thin-walled structures 
can support under axial thrust. The 
general idea of this investigation was to 
explore the field of rather unusual and 
delicate compression tests of panels up 
to the buckling load. Simple and time- 
saving tests were planned, and it was 
hoped to connect the results found dur- 
ing this investigation with the experi- 
mental and theoretic work of other 
authors (Cox, von Karmdn, Redshaw) 
and to find a common basis for the in- 
terpretation of the results. The tests 
were conducted on a 60,000-Ib. capacity 
Baldwin-Southwark Tate Emery uni- 
versal testing machine, with a guaran- 
teed accuracy of less than '/»2 per cent of 
the load. The range used for most of 
these tests with the light metal alloy 
was of 2,400-lb. capacity with 2-lb. dial 
division. The accuracy of the machine 
was verified before the beginning of the 
main test series, and the degree of the 
stiffness of this type of testing machine 
was recorded. 

After a description of the testing 
machine and the materials used, the 
writer gives the results of the tests and 
discusses at length the information de- 


compasses. The six ounce weight of this “percepti- 
ble at a glimpse” compass makes it the smallest and 
lightest device of its kind available anywhere. 
Autoflight Direction Indicators of absolute de- 
pendability, are built in several types conforming to 
aircraft operating requirements and space envelope. 
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rived. He concludes with a comparisoy 
of the theoretic and experimental re. 
sults. Journal of the Aeronautical Sci. 
ences, July, 1945, pages 357-369, 19 
illus. 


Buckling of Plates with Interme. 
diate Rigid Supports. Eric Reissner, 
The preparation of this brief note was 
suggested to the writer by a paper by 
E. Saibel on “Buckling Loads ol Beams 
or Plates on Continuous Supports,” 
appearing in the JOURNAL OF THE AEROo- 
NAUTICAL SCIENCES for October, 1944, 
It is shown that results can be obtained 
for the problems under consideration 
which are natural extensions of the 
Weinstein-Trefftz procedure for the 
buckling and vibrations of the rectangu- 
lar plate with clamped edges. These 
results are valid for rectilinear, as well 
as for curvilinear, rigid intermediate 
supports. The supports may be con- 
centrated in a number of points along 
lines or distributed over portions of the 
plate area. Only the formal aspects of 
the problem are discussed and no actual 
applications of the formulas obtained 
are made. The difference between 
Saibel’s and the present approach may 
perhaps be characterized by saying that 
the former assumes the constraints ac- 
curately and intends to solve the prob- 
lem approximately, while in the pres- 
ent note constraints are assumed which 
approximate the real constraints and 
the resultant problem is solved rigor- 
ously. Journal of the Aeronautical 
Sciences, July, 1945, pages 375, 376. 


Send for your copy of our latest 
engineering bulletin on Autoflight 
Aircraft Instruments. Write G. M. 
Giannini & Co., Inc., 161 E. Califor- 
nia St., Pasadena 5, Calif., U. S. A. 
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Ti Aircraft Devel- 
opment Engineers 


GET THIS VALUABLE BOOK 
On Temperature Control 


Before deciding on temperature regulating stallation drawings, photographs, blueprints and descriptive 
devices for your products, be sure to investigate suggestions for future planning with basic principles in- 
Fenwal Thermoswitches. Thev operate on an un- volved in temperature regulation and control . . . Just write 

. . for your free copy on your business letterhead. 
usual principle, and offer many advantages not hte 


found in other types of switches. The Fenwal “IF IT’S A FENWAL—IT’S THE BEST OF ALL” 
control. 


Engineering Data Book contains detailed draw- 
THERMOSWITCHES 
@ Minutely accurate. n W 


ings of construction of various models and typical 
@ Adaptable for all types of media. FOR COMPLETE TEMPERATURE CONTROL 


installations. 
@ Inexpensive. 


@ Compact construction permits installation in tight 
places. 

@ Make and break unaffected by external vibration. 

@ Readily adjustable for wide range of temperature 


@ A 44-page -reatise on Thermal Control including in- Pleasant Street, Ashland, Massachusetts 


| 
| | 
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American Flagships like this DC-6 are now on order for delivery 
as soon as war needs permit. The ultimate in comfort and lux. 
ury, they will take you coast-to-coast in approximately 8 42 hours, 


Now AMERICAN AIRLINES SPECIFIES 
DEPENDABLE CHAMPION SPARK PLUGS 100% 


Amefican Airlines, Inc., the nation’s larg- engines, both military and commercial, 
est domestic airline—in miles flown, pas- are confirmed in a service where depend- 
sengers carried and planes operated— ability is the ultimate criterion. 


now specifies Champion Spark Plugs 
100%. This tribute to Champions is di- 


rectly traceable to “better performance, 


All Champions benefit from the same heri- 
tage of prestige and better performance. 
The same basic materials, research, engi- 


longer life, less servicing time, and lower neering and manufacturing are back of 


operating Costs. every Champion regardless of type. Insist 
Thus once again the qualities which have on Champions for your plane—Cham- § y) 


, made Champions outstanding in aircraft pions in fact as well as in name. 


CHAMPION SPARK PLUGS 


USE CHAMPIONS AND FLY WITH CONFIDENCE 


Buy More and More 
War Bonds Until 


The Day of Victory CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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How to Measure Stresses in Ma- 
chines. B. F. Langer. The writer 
reviews the more important methods 
now available for the experimental solu- 
tion of stress problems that cannot 
be solved by analysis alone. He de- 
gribes the functions and the use of the 
three common methods, mechanical, 
optical, and electrical, and gives brief 
discussions about the various testing 
instruments and how they are used. 
Consideration is given to strain gages 
and applications for which they are 
suitable, two-dimensional stress pat- 
terns, and the application of mechanical 
gages to dynamic conditions. Machine 
Design, June, 1945, pages 123-127, 8 
illus. 


General Circular Ring Analysis. 
leon Beskin. The writer presents 
tables and summarizes formulas that 
are required for the analysis of circular 
rings, under forces in the plane of the 
ring or out of the plane. Usually, rings 
that are redundant structures are cal- 
culated by considering strain attribut- 
able to bending only. It is shown that 
for the stress distribution in a circular 
ring under given loads, the solution in- 
troducing strains caused by shearing 
and axial loads is the same as the solu- 
tion conventionally used. For the de- 
termination of ring deflections and for 
determination of redundant structures 
comprising a ring, it is necessary to de- 
termine deflections under all loads. 
Tables are given which summarize 
those deflections, presented as _ strain 
energy coefficients for any pair of given 
loads. It is shown that deflections due 
to shearing loads may be important and 
even greater than deflections due to 
axial loads. Adreraft Engineering, May, 
1945, pages 126-132, 12 illus. 


Correlation Studies of the Strength 
Characteristics of Alclad Sheet. I. G. 
Bowen. Reference is made to the in- 
creased attention that is being given to 
statistical variations of the strength of 
aircraft materials because of the im- 
portance of maintaining a high strength- 
weight ratio in design structures. 
Notes are presented on the characteris- 
ties of Alclad sheet conforming to 
specification DTD 390. Two aspects of 
the material are discussed. The corre- 
lation between proof stress and ultimate 
stress is examined because both these 
values are required in control testing as 
well as in design calculations. A similar 
examination of elongation and ultimate 
stress is made. The material used to 
provide the data was drawn at random 
rom the stocks of various manufac- 
turers, and the thicknesses of the sheets 
varied from 10 to 24 S.W.G. Results 
are tabulated. Sheet Metal Industries, 
June, 1945, pages 992-994, 1,000. 


Torsional Rigidity Calculations for 
Waffle Type Construction. John H. 
Meyer. A report is given about the 
computed torsional deflections in a 
specimen airplane door of waffle type 
and spot-welded construction, com- 
pared with actual tests. It shows that 
the measured deflections are consider- 
ably greater than those obtained by 
calculation. To overcome this dis- 
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crepancy, a new method of calculating 
deflections is suggested. The tests are 
described in detail with the necessary 
formulas, and the causes of the different 
deflections are analyzed. Product En- 
gineering, June, 1945, pages 393, 394, 3 
illus. 


The Effect of Transverse Shear 
Deformation on the Bending of Elastic 
Plates. Eric Reissner. The writer 
develops a system of equations for the 
theory of bending of thin elastic plates, 
which takes into account the trans- 
verse shear deformability of the plate. 
This system of equations is of such na- 
ture that three boundary conditions can 
and must be prescribed along the edge 
of the plate. The general results of the 
paper are applied (a) to the problem of 
torsion of a rectangular plate; (b) to 
the problems of plain bending and pure 
twisting of an infinite plate with a cir- 
cular hole. In these two problems im- 
portant differences are noted between 
the results of the present theory and 
results obtained by means of the classi- 
cal plate theory. It is indicated that the 
present theory may be applied to other 
problems where the deviations from the 
results of classical plate theory are of 
interest. Among these other problems 
is the determination of the reactions 
along the edges of a simply supported 
rectangular plate, where the classical 
theory leads to concentrated reactions 
at the corners of the plate. These con- 
centrated reactions will not occur in the 
solution of this problem by means of 
the theory given in this paper. Jour- 
nal of Applied Mechanics, June, 1945, 
pages A-69—A-77, 2 illus. 


Short-Time Static Tests and Creep 
Tests of a Paper Laminate. W. N. 
Findley and W. J. Worley. The tests 
reported in this paper were undertaken 
to provide information concerning the 
static strength and creep characteristics 
of high-strength paper laminates used 
as aircraft materials. The laminates 
are made from special Mitscherlich 
paper impregnated with special resins 
and molded at low pressure. Three 
examples of such applications are air- 
craft wing tips, ammunition boxes, and 
fuselage sections. Details are given 
about the tests, with extensive informa- 
tion concerning the materials from 
which the specimens were made, and 
the apparatus used in the tests. Re- 
ports are made at length concerning 
short-time tension tests, short-time 
compression tests, and short-time tor- 
sion tests. The causes of failure are 
analyzed, static tests are compared, and 
a full description is given of long-time 
tension creep tests. The results are 
tabulated and recorded in charts, and 
some of the test operations are 
illustrated. Modern Plastics, June, 
1945, pages 143-150, 190, 192, 194, 16 
illus. 


Fatigue Tests of Airplane Generator 
Brackets with Special Reference to 
Failure of Screw Fastenings. A. M. 
Wahl. A description is given of fatigue 
tests on forged-steel airplane-generator 
brackets of different proportions. It 
was found that in many cases the limit- 
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ing factor in the strength of the assem- 
bly was not that of the bracket itself but 
rather that of the screw fastenings used 
to hold the bracket to the generator 
frame. It is noted that the fatigue 
strength of these screw fastenings is 
largely dependent on the rigidity (or 
thickness) of the bracket rim, since a 
flexible rim allows a high variable stress 
to be set up. Methods that appear to 
yield reasonable results for design pur- 
poses are given for calculating screw 
stresses, as well as spoke and rim 
stresses in brackets of this type. Jour- 
nal of Applied Mechanics, June, 1945, 
pages A-113—A-122, 20 illus. 


Deflections in a Square Plate With 
Two Adjacent Fixed Edges. By the 
use of difference equations the writer 
obtains a solution for the moments and 
deflections in a square plate with two 
adjacent edges fixed and the other two 
edges unsupported, for a concentrated 
load acting at various points on the di- 
agonal bisecting the angle between the 
supported sides. For one position of 
the load, namely, at the center of the 
plate, moments are determined also for 
the supported edges hinged as well as 
fixed. Computation factors for the 
moments and deflections are tabulated. 
Product Engineering, June, 1945, pages 
395-397, 2 illus. 


Problems of Vibration Frequency 
in Beam and Tubing Members. C. R. 
Freberg and E. N. Kemler. Charts, 
tables, and explanations are given for 
the determination of the natural fre- 
quencies of various structural members. 
The method is described by reference 
to suitable formulas and examples are 
worked out with the aid of two tables 
and two charts. One example is the 
finding of the natural frequency of an , 
aluminum control tube for aircraft use 
and another refers to the bending fre- 
quencies of a helicopter blade. Aero 
Digest June 1, 1945, pages 102, 103, 2 
illus. 


Shifting Origins—a Computation 
Saving Device. Alfred 8. Niles. The 
writer shows how some otherwise tedious 
computations in shifting origins can be 
greatly shortened and the likelihood of 
numerical errors reduced by the simple 
mathematical device of shifting the ori- 
gin of coordinates. This is illustrated by 
numerical examples dealing with the 
computation of the strain energy of a 
beam and the computation of the de- 
flection of a point on that beam by two 
separate methods. These computations 
are given in detail so they can be fol- 
lowed by anyone with a knowledge of 
algebra. Advantage is also taken of the 
opportunity afforded by these examples 
to illustrate more convenient methods of 
handling some types of computation 
that are often carried out by inefficient 
procedures, particularly the determina- 
tion of the reactions of, and bending 
moments on, & beam subjected to a com- 
plex lateral loading, and the computa- 
tion of the deflection of a beam by the 
method of successive integration. In- 
dustrial Aviation, May, 1945, pages 62- 
64, 95-97, 3 illus. 
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Huge 12,500 HP boilers 
used in generating plants 
have tubes rolled and ex. 
panded into headers,—the 
same method responsible 
for the ruggedness of Fed- 
ders Aluminum Oil Coolers 
for aircraft 


HIGH PRESSURE 
BOILER STRENGTH in 
FEDDERS Aluminum Oil Coolers for Aircraft 


oo the same principle of tube most dependable pressure joint fabri- similar metals and fluxes 

and header assembly used in cation methods in engineering prac- ee re ee 

huge high pressure boilers for elec- tice. canbe 

trical generating plants, is respon- Advantages which result in the minutes, and face leaks repaired 

sible for the extreme ruggedness of ruggedness of Fedders aluminum in a eaten of pon Thus it 

Fedders Oil Coolers. Oil Coolers for aircraft include— is no longer seaaeianie to plug 
Mechanically rolling and expand- 1. Double wall thickness, and up leaky tubes with consequent 

ing tubes into headers has long been strength, at headers performance loss. 

accepted as one of the strongest and 2. Metallurgical structure of metal Fedders Aluminum Oil Coolers 


is maintained at original have been flying in world wide ex- 
strength tremes of weather and altitude for 
3. Mechanical bonding elimi- — years. Engineers are invited to write 
nates chemical changes and cor- _ for details on application of Fedders 
rosion where assembly methods _ oil cooler designs to their specific 


involve high temperatures, dis- installational requirements, 


FEDDERS MANUFACTURING COMPANY, INC. 
BUFFALO 7, N. Y. 


HEAT TRANSFER SPECIALISTS SINCE 1896 
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Testing 


The Miles Messenger Survives 
Impact Testing. Testing methods 
employed by Miles Aircraft, Ltd., to 
demonstrate the M.38 Messenger’s 
resistance to impact are described. The 
article also contains a list of figures per- 
taining to the principal particulars 
and performance of this four-seater, 
low-wing light plane. Canadian Avia- 
tion, June, 1945, pages 84, 85, 2 
illus. 


Tools and Equipment 


A Transfer Strain Gage for Large 
Strains. Martin Greenspan and Le- 
roy R. Sweetman. A description is 
given of a simple and inexpensive strain 
gage, suitable for the measurement of 
strains from —16 to +32 per cent on a 
1.5 gage length. This strain gage has 
been devised and successfully used by 
the National Bureau of Standards for 
the determination of the stress-strain 
relations in the plastic range of some 
aluminum alloys and steels. Particulars 
are given about the construction, opera- 
tion, and accuracy of the gage. Journal 
of Research of the National Bureau of 
Standards, June, 1945, pages 595-597, 4 
illus. 

“Robot Giraffe’ Gentled by AA. 
John O'Donnell. A description is given 
of a portable aircraft work stand for use 
in hangars, which is hydraulically op- 
erated and easily adjustable to different 
heights. It is called the Aerostand and 
was developed by the Pacific Engineer- 
ing Corporation, of Los Angeles. In- 
formation is given about modifications 
in this stand which were introduced by 
American Airlines to make it still better 
for overall use in their hangars. Air 
Transport, June, 1945, pages 40, 41, 3 
illus. 

The Design of Balancing Machines. 
F. Campbell Rose. The balancing of 
rotating parts and the design of ma- 
chines for balancing them are discussed. 
The conditions under which rotating 
parts may be out of balance are de- 
scribed. Consideration is given to the 
design and use of static and dynamic 
balancing machines. Information is 
supplied about various systems using 
electrical pickups to detect the move- 
ment caused by unbalance in a flex- 
ibly mounted rotor. Aircraft Engi- 
hd May, 1945, pages 149-152, 11 


Training 


The Utilization of Industrial Refer- 
ence Material in Aeronautical Engi- 
neering Training. M. J. Thompson. 
This article discusses industrial refer- 
ence material that the instructor may 
use to advantage when endeavoring to 
build up a sound and progressive body 
of material for his courses. Items 
enumerated include industrial drafting 
and design manuals, standard parts 
books, equipment and material hand- 
books and catalogs, drawings and prob- 
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Photograph Courtesy Goodyear Tire & Rubber Company 


One of the world’s largest tire-testing machines, used to conduct deflection and other tests 
on large pneumatic tires for airplanes. It is hydraulically operated and can exert a pressure 


up to 6,000 Ibs. 


lems illustrating industrial practices and 
applications of fundamental principles, 
and handbooks and technical reports of 
the military services. Suggestions are 
given regarding the effective use of this 
material. The Journal of Engineering 
Education, May, 1945, pages 526-529. 


Making a Strip Film. C.B. Colton. 
This article describes how the Sperry 
Gyroscope Company has foundit possible 
to produce at a low cost its own strip film 
for use in campaigns to encourage fac- 
tory employees to wear protective eye- 
glasses. Information is given about the 


The P-38 Lightning Pathfinder, a modification of the fighter, has special navigating equipr:ent 
in the nose enabling it to aim bombs for an entire bombing group. 
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Pre-view of tomorrow’s plane 


LUXURIOUS FURNISHINGS 


that are. 


FEATHERWEIGHT 


with 


SANDWICH CONSTRUCTION 


for airplane furniture and 
all other interior equipment 


Thanks to Skydyne, tomorrow's luxury air- 
liners can have more beautiful furniture, 
flooring, paneling and other interior equip- 
ment—all featherweight. Cocktail lounges, 
reading rooms, game rooms, rest quarters, 
frozen food storage—every compart- 
mented section in airliners of the future 
can be attractively furnished and finished 
with Skydyne. Skydyne Sandwich Construc- 
tion is ideal for such purposes—combining 
less weight with greater strength than is 
possible by any other process. 


ADAPTABLE TO ALL 
TYPES OF DESIGNS 


Form-moulded on a balsa, cork or light 
synthetic material, Skydyne is laminated 
with aluminum, fibreglass, papreg, ply- 
wood or other facing material—giving a 
beautiful, smooth, rivet-free surface. Cur- 
vatures are easily attained. And Skydyne's 
high resistance to transfer of heat, cold, 
vibration and sound is of tremendous 
importance in construction of luxury planes. 


LIGHTER, STRONGER 
SKYDYNE COMPONENTS 


Aeronautical engineers at Skydyne pio- 
neered the Sandwich Construction for 
aircraft surfaces, as well as for many types 
of interior equipment. They are ready to 
confer with you at any time—to help you 
BUILD LIGHTER PLANES . . . FOR 
LARGER, MORE PROFITABLE PAY- 
LOADS . . . with tomorrow's miracle 
material—SKYDYNE! 


WRITE FOR OUR BROCHURE 


, describing many uses of Skydyne 
Sandwich Construction 


Tic, 


PORT JERVIS, NEW YORK 


way the film is made and used with 


success. Factor Management 
Maintenance, June, 1945, pages 98, 99, 3 
illus. 

Frenchmen. William D. Stroh- 


meier. An accoul 
instruction prog 


it is given of the flying 
m conducted at Haw- 
thorne Field for French air cadets. 
The report not only describes the meth- 
ods employed to circumvent interpreta- 
tion difficulties and other special prob- 
lems but also contains an evaluation 
of the French cadets’ flying abilities 
and aptitudes. Air Facts, July, 1945, 
pages 22-26, 1 illus 

The Scope and Aims of Civilian 
Aero-Medical Courses and Their 
Relation to Engineering. F. R. Steg- 
gerda and M. K. Fahnestock. The re- 
quirements for civilian aeromedical 
courses are discussed and their relation 
to engineering is considered. Reference 
is made to problems that the Army and 
Navy have had to meet in teaching pilots 
to fly at high altitudes. It is stated that 
the problems were many and difficult, 
but through concerted effort on the part 
of physiologists, psychologists, physi- 
cists, and engineers, great advances 
have been made. It is also stated that 
the future of the aircraft industry de- 
pends largely upon the ability of engi- 
neers to provide aircraft that are in- 
expensive, reliable, and simple to op- 
erate for a large number of potential 
personal fliers. They must fit the 
machines to certain economic and per- 
sonnel limitations. The Journal of 
Engineering Ed May, 1945, 
pages 522-525 

Training the Private Pilot. Con- 
taire. In this commentary the some- 
what haphazard method of training 
private pilots before the war are out- 
lined. Changes in methods of flying 
education which have taken place in 
recent years are described. Considera- 
tion is given to future training require- 
ments for the private flier. Aeronau- 
tics, June, 1945, pages 46-48. 


ation, 


Weight Control 


Weighing and Locating the C.G. 
Part I. F. D. Porter and W. W. 
Holtz. This is the beginning of a two- 
part article on the determination of the 
weight and center of gravity of air- 
craft by the utilization of weighing 
seales. Attention is given to the re- 
quirements for scales, which, it is noted, 
must be accurate and of adequate ca- 
pacity. 

Types of scales for airplane weigh- 
ing are discussed. It is stated that 
the lever type of platform scale has 
proved most satisfactory. Reference is 
made to difficulties encountered in the 
development of small portable weigh- 
ing equipment. It is stated that these 
difficulties are gradually being elimi- 
nated, and that in the future equipment 
capable of handling the most com- 
plex weighing jobs should be avail- 
able. 

“mphasis is placed on the importance 
of the weighing location, which should 
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be level and free from draft. Scale jp. 
stallations, types of handling equip. 
ment, and weighing procedure are dis. 
cussed. Industrial Aviation, June, 1945, 
pages 51, 52, 54, 55, 6 illus. 


Welding 


Welding Aluminum-Magnesium 
Alloys. W. K. B. Marshall. When 
welding some aircraft fuel tanks con- 
structed in 20 8.W.G. 3 per cent mag- 
nesium alloy it was found that serious 
cracks of a particular type occurred, 
The writer discusses the effect of grain 
size on the occurrence of cracks and de- 
scribes the procedure developed to solve 
the specific problem. It is noted that 
the problem may be encountered in any 
fabricating process in which working 
and annealing is followed by weld- 
ing. 

It isstated that the reason for the gen- 
eral tendency of aluminum-magnesium 
alloys to crack in welding appears to be 
due to the rapid deterioration in the 
strength of the grain boundaries at 
elevated temperatures. T'ransactions 
of the Institute of Welding, May, 1945, 
pages 53-57, 9 illus. 

The Welding of Non-Ferrous 
Metals. Part V. EE. G. West. 
Welding procedures as applied to the 
various nonferrous metals and alloys 
are further discussed in this installment 
of a serial article. Consideration is 
given to are welding processes. The 
fundamental aspects of are welding are 
discussed in sections dealing with tem- 
perature, are voltage, are blow, pene- 
tration, heat distribution, and are sta- 
bility. 

Information is given abou’ metal- 
lic are welding. Sheet Metals Indus- 
try, June, 1945, pages 1057-1063, 8 
illus. 


Miscellaneous 


Eightieth Annual Report of the 
Council, 1944-1945. The 80th annual 
report of the Council of The Royal 
Aeronautical Society reviews the activi- 
ties of the Society for the 1944-1945 
fiscal year. It contains a report of the 
Annual General Meeting held on March 
27, 1944, and a Special General Meeting 
held on February 5, 1944, as well as the 
lists of honors and awards conferred, 
lectures given, and officers and commit- 
tees of the Society. The financial re- 
ports are published in full, and figures 
showing the different classes of mem- 
bership are tabulated. The Journal of 
The Royal Aeronautical Society, May, 
1945, pages 251-267. 

Commercial Aviation’s Sixth An- 
nual Aircraft and Engine Review, 
1945. A photograph accompanies 
each condensed description in this sixth 
annual compendium of aircraft and air- 
craft engines. The products surveyed 
include airplanes, gliders, helicopters, 
and engines of American, British, and 
Canadian manufacture. Commercial 
Aviation, May, 1945, pages 55-112, 205 
illus. 
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Northwest Airlines joined the 
coast-to-coast group of Amer- 
ican air carriers on June 1, 


this year. Through their new 
service, New York and Detroit are linked to Wash- 
ington-Oregon cities with fast, direct service given by 
Pratt and Whitney-powered, Douglas-built transports. 


Thus, Northwest Airlines pioneers a new chapter in 
the air history of the great northwest. And AC is 
pleased that its ceramic aircraft spark plugs,—a kind 
of spark plugs which AC pioneered for World War I, 
—have been chosen to fire Northwest’s engines. The 
Type LS-86, twin of thousands of AC Spark Plugs 
which have been serving the Army Air Forces since 
Pearl Harbor, is the standard plug of the new ‘“‘North- 
west Passage” by air. 


AC SPARK PLUG DIVISION ¢ GENERAL MOTORS CORPORATION 


SPEED FINAL VICTORY—- BUY WAR BONDS 
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Ambulances fly in this war, and their flight brings swift 
evacuation of the wounded from the areas of front line 
danger. And because ambulances fly, the wounded are 
minutes, not days, from the clean sterile mercy of 
base hospitals. 

Flying ambulances lend wings to the skills of doctors 
and nurses. For doctors and nurses and medical equip- 
ment go with the wounded in these hospital wards of 
the air. The skill of aeronautical engineers and medical 
science have thus combined to save lives and bring 
swift mercy. 

Fairchild ingenuity, for example, gave the Army Air 
Forces the “Packet”—a plane in which men and 
machines can be carried into battle. But the “Packet”’ 
is a ship of mercy too, convertible in a few minutes to 


airchild Hircralt 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 


“You’re an Angel...with wings!” 


a plane ready to receive the victims of enemy action. 


Known to the Army as the C-82, the long-range 
“Packet” can carry 34 litter cases, four attendants, and 
medical supplies. Cramped quarters do not hamper 
nurses ministering to the wounded. An ingenious 
litter suspension affords ample room for movement. 
So successful is this strap-suspension device, devel- 
oped by Fairchild engineers, that it has become standard 
equipment on all types of planes used as flying hospitals. 


Versatile in its applications, the ‘‘Packet’”’ can do 
double duty as a mercy ship. It can carry the wounded 
from front line evacuation fields over long distances 
to base hospitals. Returning to the forward areas, it 
can carry up to nine tons of supplies needed at the 
front lines. 


WOW! 


THE ARMY NEEDS NURSES | 
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Big Wheels. Lt. Elmer 8S. Ben- 
diner. A history is given, in narra- 
tive style, of the development and 
quarterly revision of the Navigators’ 
Information File, which is described as 
amanual that has become required read- 
ing for every navigator in the Air Forces. 
Its growth is traced from its origin as 
an unpretentious mimeographed form 
to its present importance as a compen- 
dium of data concerning navigation and 
navigation equipment. The officers and 
enlisted men who have contributed to 
the development of the publication are 
named and brief sketches are given of 
the careers of some of them. Log of 
Nargation, June, 1945. 

conveyor for Cleaning Engine 
Parts. Improvements in the over- 
haul of worn-out airplane engines 
have been made at Headquarters, Rome 
Air Technical Service Command, Rome, 
N.Y., through the use of a new auto- 
matic conveyer cleaning system in its 
engine repair shops. The new system is 
totally different because shortage of 
space caused R.A.T.S.C. engineers to 
deviate from straight conveyer lines and 
makes earlier methods outdated. 

By designing the conveyer system in 
a series of turns, doubling it back on 
itself six times, overlapping some of the 
turns at different levels, and avoiding 
simultaneous horizontal and vertical 
turns, engineers have managed to fit the 
line, with its more than 400 ft. of tanks 
and washers, into a space no larger than 
46 by 86 ft. The new system, installed 
in the Engine Repair Branch of the 
Maintenance Division, has eliminated 
one of the most disagreeable phases of 
large-scale engine repair work and has 
been largely responsible for relieving an 
acute labor shortage. 

The new system, which works on an 
overhead chain-type conveyer belt, en- 
ables better cleaning of disassembled 
engine parts than by previous methods, 
and twice as fast. It also permite a 
more uniform processing of these parts, 
and at a predictable rate which formerly 
Was impossible. The disassembled 
valves, pistons, cylinders, engine cases, 
springs, and the hundreds of other com- 
ponent parts of a modern radial power 
plant formerly were carried through a 
series of cleaning tanks for their prelimi- 
hary cleaning. They were lowered in- 
dividually or collectively, in baskets, 
into each of a number of tanks by mono- 
tail hoist. While this cleaned away 
most of the carbon and grime, the parts 
still had to be cleaned individually by 


Government 
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hand after their tank baths. Now the 
parts are hung on the conveyer imme- 
diately as they come off the end of the 
disassembly line and are not touched 
by human hands again until they emerge 
from the other end of the line. This 
cleaning process takes a little more than 
3 hours and does such a thorough job of 
cleaning the parts that further hand- 
cleaningisunn cessary. A limited num- 
ber of employees is sufficient to take 
care of the entire line. A 2-hp. electric 
motor drives the line. 

Aside from the conveyer, the principal 
elements of the cleaning line are four 
large tanks and three industrial spray 
washers. The entire line of tanks and 
washers is covered. The total capacity 
of the tanks is 28,660 gal. Two of the 
spray washers are single-stage industrial 
washers. The last is a large five-stage 
industrial washer. All were built by 
the Industrial Washing Machine Cor- 
poration, of New Brunswick, N.J. The 
954-ft.-long conveyer was fabricated by 
the Lamson Conveyor Corporation, 
Syracuse, N.Y. Air Technical Service 
Command. 

“Glip’”? Bombing. Lt. Col. George 
W. Taylor. The technique involved 
in the destruction of bridges with the 
least possible expenditure of bombs is 


il 


— 


described. The “glip’? bombing tech- 
nique, as it is called, consists essentially 
of a double-glide approach, that is, a 
steep glide followed abruptly by a shal- 
low glide. The pilot aims at a point in 
front of the bridge and continues to 
glide until he reaches a low altitude 
where the glide angle abruptly de- 
creases. While the plane is in the shal- 
low glide, the modified gun sight (N-6), 
always preset before take-off, is used to 
aim at the bridge. The angle set into 
the sight is that obtained from skip- 
bombing tables, minus a correction to 
compensate for the glide angle. Bombs 
are released by the pilot from a low alti- 
tude with a smooth follow-through. 
The results obtained by this bombing 
technique are briefly analyzed and the 
destruction imposed on the enemy is 
summarized. The method was devised 
by a group operating in Burma under 
the command of Major Gen. C. L. Chen- 
nault. Air Force, June, 1945. 

Tony, Nick, and Oscar 2. 


Capt. 
W. H. Cartter. 


Observations are 


made concerning the flight and combat 
characteristics of three fighter airplanes 
of the Japanese army air force, these 
airplanes being described as of later and 
better design than earlier Japanese 
Comparisons are made of 


fighters. 


A top view of the Rome, N.Y., Air Technical Service Command's automatic conveyer 
cleaning system. The unorthodox design of the conveyer line permitted A.T.S.C. engineers 
to pack efficiently the more than 400 ft. of tanks and washers into a space only 46 by 86 ft. 
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WILL BENEFIT FROM THE 
LESSONS OF THE WAR 


The record for dependability and effectiveness of 
Flex-O-Tube Flexible Hose Assemblies through- 
out the war years on such notable aircraft as the 
Curtiss Wright Helldiver, the Consolidated Vultee 
B-24, the Boeing B-29, the Republic P-47, the 
Curtiss C-46, the Grumman Hellcat, the Atlantic 
Clipper, etc., is convincing proof of their ability 


to handle the toughest type of service. 


Is there any better reason for designing them 
into the private and commercial planes that will 


carry our postwar air traffic? 


LAFAYETTE at 14th AVE., 


SEATTLE - TORONTO, ONT. 


DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
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these recent enemy aircraft with some 
of the current American fighter planes 
from the standpoint of speed, rate of 
climb, maneuverability, and other char- 
acteristics. Although it is noted that 
in some respects these enemy aircraft 
appear to have certain superiorities, 
there are other respects in which they 
are deficient, as measured by U.S. de- 
sign standards. Specifications are given 
for the construction, performance, and 
armament of the Tony, the Nick, and 
the Oscar Mark 2. Air Force, June, 
1945. 


U.S. Marine Corps 


History of Marine Aviation. Pre- 
pared by Capt. W. H. Goodman. 
An outline in two booklets of Marine 
aircraft history—one gives the history 
of the First Marine Aircraft Wing from 
the date of its commissioning at Quan- 
tico, July, 1941, to December, 1944; 
the other gives the history of the Second 
Marine Aircraft Wing from July, 1941, 
to December, 1944. The story of the 
First Marine Aircraft Wing reviews 
difficulties encountered in obtaining 
equipment and trained personnel for 
the unit, and then proceeds to a review 
of the activities of the unit at Guadal- 
canal, New Georgia, Bougainville, Ra- 
baul, the Philippines, and elsewhere. 

In a similar manner, the history of the 
Second Marine Aircraft Wing relates 
the achievements of the unit at Wake 
Island, Midway, Guadaleanal, New 
Georgia, Efate, Peleliu, and elsewhere. 
Historical Division, U.S. Marine Corps, 
Washington, D.C. 


Civil Aeronautics 
Administration 


Alphabetical Index of Specifica- 
tions of the Airways Engineering Divi- 
sion and Signals Division. An alpha- 
betical index is published to facili- 
tate reference to specifications in 
regard to title of subject matter. It 
contains a list of the specifications of 
the Signals Division and Airways En- 
gineering Division arranged alpha- 
betically with reference to the ‘corre- 
sponding C.A.A. specification numbers. 
Office of Federal Airways, Washington, 
D.C., January, 1945. 


Systems of Approach-Light Aids. 
Information is given about six different 
types of airport-lighting approach sys- 
tems that are being developed at the 
C.A.A. Experimental Station at the 
Indianapolis Municipal Airport. Tests 
are carried out by the C.A.A. in ‘co- 
operation with the air lines, the electri- 
cal industry, the Army and Navy, and 
the National Bureau of Standards. Con- 
trol equipment has been installed by 
which any one of the different lighting 
systems can be turned on or off from 
the control tower or from the field con- 
trol station, and the lights can be varied 
in intensity, to make possible a great 
number of flying tests. 

Among the instruments developed in 
the course of this test is a “transmis- 
someter,” an instrument that measures 


168 (65%) FATAL ACCIDENTS INVOLVING STALLS 
89 (35%) FATAL ACCIDENTS NOT INVOLVING STALLS 
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This illustration from the report of the National Research Council to the Civil Aeronautics 
Administration indicates the causes of civil aviation accidents as determined from a study 


made during 1943-1944. 


light absorbed or scattered by the at- 
mosphere, thereby indicating visibility. 
Various other items of equipment used 
in this experimental work are described. 
Office of Aviation Information, June, 
1945. 

Aircraft Stand-By and Crash Pro- 
cedure Manual. This manual pre- 
scribes the procedure to be followed 
in the event of aircraft stand-by or 
crash. It also specifies the duties and 
responsibilities of the C.A.A., the mili- 
tary authorities, the air lines, and other 
tenants at the Washington National 
Airport. After giving definitions of 
terms and the identifying markings of 
emergency equipment, the manual out- 
lines the authority and responsibilities 
of various representatives at the air- 
port, and then gives a detailed descrip- 
tion of the procedure to be followed in 
the event of the emergencies specified. 
Information and Statistics Section, De- 
cember, 1944. 


The Aircraft Pilot. The results of 
5 years of research carried out by the 
Committee on Selection and Training 
of Aircraft Pilots, National Research 
Council, are summarized in this report 
to the Division of Research, Civil Aero- 
nautics Administration. Sections of the 
report are devoted to pilot selection and 
classification, pilot training, the evalua- 
tion of pilot performance, and the emo- 
tional disturbances associated with 
learning to fly. Studies of air sickness 
and aviation accidents are reported. 


Long-Range Program of Improve- 
ments in Air Traffic Control. The 
sixth in a series of reports concerning 
the study of air-traffic control reviews 
briefly the program of present improve- 
ments and outlines a long-range program 
to be effected in the air-traffic control 
service. The report suggests the early 
adoption of a simple anticollision elec- 
tronic device that would be inexpensive 
and easily installed in aircraft; it also 


contemplates the eventual use of addi- 
tional ground electronic equipment, such 
as automatic position reporters and con- 
trol indicating transmitters. 

The main sections of the report deal 
with future methods of air navigation, 
developments now under way, develop- 
ments in the international field, and 
future developments. Federal Airways 
Service. 


Airport Facilities ... Record System 
Manual. Instructions are given 
primarily for use in the preparation 
and maintenance of Forms ACA-29A 
and Q-29. The booklet contains defini- 
tions and instructions for reference ac- 
cording to the sequence of items of the 
Form 29A. Another part gives recom- 
mended requirements for standard 
sketches, the third part includes recom- 
mended regional procedures for control 
and assignments, and the fourth part 
gives detailed directions for the use of 
forms, procedures, and statistical serv- 
ices. Information and Statistics Section. 


Flight Engineering Report No. 17, 
“The Apparent Effect of Pilot Tech- 
nique and Atmospheric Disturbances 
Upon the Measured Rate of Climb of 
an Airplane.” This report has been 
prepared by the Flight Engineering and 
Factory Inspection Division and is con- 
cerned with the precision that it is pos- 
sible to obtain in the measurement of 
climbing performance of an airplane as 
influenced by the probable effects of 
pilot technique and atmospheric dis- 
turbances. 

The investigation covered by the re- 
port involved a series of 101 separate 
attempts to measure the rate of climb, 
each by a different pilot, under condi- 
tions as nearly identical as it was found 
possible to obtain. There was also con- 
ducted a second series of 48 separate 
attempts, a majority by the same pilot, 
to measure the rate of climb in air of 
various degrees of roughness. The re- 
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port analyzes the results of these tests 
and draws certain conclusions concern- 
ing the precision with which the rate of 
climb may be measured and the nature 
of the atmospheric disturbances en- 
countered during the testing. Safety 
Regulation Release No. 181, June, 1945. 
Available upon request to Aviation In- 
formation, Attention A-251, Civil Aero- 
nautics Administration, Department of 
Commerce, Washington 25, D.C. 

Airworthiness Directives,  Air- 
worthiness Bulletins, and Manufac- 
turers’ Service Bulletins. It is the 
purpose of this release to advise 
aircraft owners, manufacturers, oper- 
ators, and other interested parties of a 
change in the procedure and method of 
issuing Airworthiness Directives, and 
related information concerning unair- 
worthy conditions found to exist in 
certificated aircraft and corrective meas- 
ures required to prevent their recur- 
rence. This change is being made to 
eliminate certain disadvantages asso- 
ciated with the present system as well 
as to provide a simpler system that will 
be better adapted to the increasing civil 
aviation activity. 

Effective immediately, the following 
system will be employed: (a) Airworthi- 
ness Bulletins will be consolidated with 
Airworthiness Directives under the lat- 
ter heading. (b) Instead of ‘“Inspec- 
tion’ and “Special” notes, the Direc- 
tives will have “Mandatory” and “Serv- 
ice’ notes. At the time each existing 
Directive is revised for any reason the 
notes therein will be changed to Manda- 
tory or Service notes as applicable. 


NEW! Takes but a second 
to close or open! 


GRAND QUIKCET VISE 


CHECK THESE 
FEATURES 


Instant Rotchet Screw 


Closing. Opens in- 


stontly with Trigger Re- 


lease. No wasted time run- 
ning screw in or out 
po Bolenced Precision 
Grip at all points 
Hordened serrated jaws 
integral with bedy —no 
jow plotes to come loose 
Heovy guide rods 
p- Multiple Strength 
Alloy-Steel extra thick 
wall body construction 
prAnvil top Bottom 
screw clamp for quick 


shifting of vise 


QUIKCET VISE can 
closed or opened 
in a jiffy. Simply push 
on jaw to close, and 
tighten with turn ol 
handle. Balanced Grip 
holds firmly. 
OPENS INSTANTLY 
to full 3 inches by 
trigger release. Ready 
for further work without 
adjustment. 


Prompt Shipment on Priority Orders. 
Write for Complete Catalog of Speed Clamps 


and Vises 


GRAND SPECIALTIES COMPANY 


3106 W. Grand Ave. + Chicago 22, Hlinois 
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Some of the existing notes may be de- 
leted entirely if it is determined that 
they are unnecessary. (c) Manufac- 
turers’ Service Bulletins. Aircraft, 
engine, propeller, and equipment manu- 
facturers should furnish five copies of 
all Service Bulletins to the Aircraft En- 
gineering Office with which they nor- 
mally deal. The Service Bulletins will 
be reproduced by C.A.A. for the use of 
its field personnel. Copies will not be 
available from this source for distribu- 
tion to owners; however, they will be 
available for reference in C.A.A. general 
information libraries. Owners should 
arrange to obtain their personal copies 
of Service Bulletins from the manu- 
facturers. In order that satisfactory 
reproduction may be made, it is desir- 
able that at least one of the five bulletins 
furnished be extremely legible. It would 
be helpful if white paper were used 
and the typing, sketches, etc., were 
black. Also, if photographs are used in 
the bulletins and they are not clear, 
prints from the original negatives would 
aid greatly in making satisfactory re- 
productions. 

Detailed explanations are given under 
each of the foregoing headings. Safety 
Regulation Release No. 182, June, 1945. 

Specifications for Civil Aeronautics 
Administration Approved Aircraft 
Fabric Covering Material. This 
release contains the specifications 
for C.A.A. approved aircraft fabrics 
and the procedure for obtaining 
C.A.A. approval of fabrics meeting 
these specifications. The approved 
grades of fabric will be designated as 
grades CAA-1, CAA-2, and CAA-3. 

Any fabric that can be shown to be 
the equivalent or better of one set forth 
in the specifications will be equally ac- 
ceptable. In this regard, Army-Navy 
fabric Grade A conforming to Specifica- 
tion AN-C-121 is equivalent to grade 
CAA-1; Army Air Forces glider fabric 
conforming  t AAF Specification 
16128 is equivalent to grade CAA-3. 

CAA-1 and CAA-3 fabric specifica- 
tions are the same as presently out- 
lined in CAM 04, Section 04.415, and 
CAM 18, Table 6, except for the addi- 
tion of a minimum tearing strength. 
Grade CAA-2 fabric is intended to re- 
place the indefinite “intermediate” fab- 
rics as now included in CAM 04 and 
CAM 18. 

Grade CAA-1 is the minimum fabric 
grade acceptable for use on aircraft 
having wing loadings of 9 lbs. per sq.ft. 
or over, or those that never exceed glide 
or dive speeds of 160 m.p.h. or over. 

Grade CAA-2 will be acceptable for 
use on aircraft with wing loadings of 
less than 9 lbs. per sq.ft. or those that 
never exceed glide or dive speed of less 
than 160 m.p.h. Because of the short 
useful life and unsatisfactory service ex- 
perience of lightweight fabric, the mini- 
mum tensile strength of fabric satis- 
factory for use on light airplanes is being 
raised from 50 lbs. per in. to 65 lbs. per 
in. 

A 50-lb. grade of fabric (Grade CAA- 
3) is being retained for use on gliders 
with wing loadings of 8 lbs. per sq.ft. or 
less, or those that never exceed glide or 
dive speeds of 135 m.p.h. or less. 
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Specifications for fabrics to meet the 
requirements are given in text and 
tables, and the procedure for obtaining 
approval is outlined. Safety Regulation 
Release No. 183, June, 1945. 


Civil Aeronautics Board 


Annual Report of the Civil Aeronau- 
tics Board 1944. The first section 
of the 1944 annual report contains g 
brief outline of the year’s activities and 
then presents a detailed survey of the 
work of the Board under the headings 
of Growth of Air Transportation; Ex. 
pansion of Air Transportation; Special 


Matters; Economic Regulations; and 
Safety. A special section reports on 


operations in Alaska. Eleven ap- 
pendixes contain detailed statistical in- 
formation and tabulated figures. 

Modification of New Part 60. The 
Civil Aeronautics Board has modified 
the provisions of new Part 60 of the Civil 
Air Regulations, Air Traffic Rules, 
scheduled to go into effect on August 1, 
1945, so as to provide for contact flight 
against the base of the clouds up to 700 
ft. instead of 1,000 ft. as provided in the 
revised Part recently adopted. The 
Board also changed the provisions of 
new Part 60 to permit instrument flights 
down to 1,000-ft. rather ‘than 1,500-ft. 
minimum proposed in the new Part. 
The provision for a 1,000-ft. minimum 
for instrument flights is the same as in 
the old Part 60, presently in effect, and 
will therefore have no effect on present 
instrument procedure. 
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@ This Streamliner exemplifies the endur- 
ing strength and beauty of stainless steel. 
Characterized by endurance under corro- 
sive conditions, chromium-Nickel stainless 
steels permit reduction of bulk and dead 


weight...without sacrifice of strength or safety. 


International Nickel are miners, smelters and refiners of 
Nickel, an important ingredient of the stainless steels, but 
do not produce stainless steels. If interested, please commu- 


nicate with established sources of supply for stainless steels. 


THE INTERNATIONAL NICKEL company, INC. 
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Adequate Heat in One Small Package 


This is the new Model 917 Heater. It’s 
the little brother of the Model 906 Heater, 
the only aircraft combustion heater to 
win the AAF Yellow Dot, CAA approval, 
and a place on the Navy Approved List. 
Clean and free from protruding acces- 
sories, Model 917 measures seven inches 
in diameter and less than 1 foot in length 
between duct connections. Weighs but ten 
pounds complete. Its rated output is 
20,000 BTU/hr. 


Developed Especially for New 
High Altitude, High Speed Fighters 


One of these days, the Nips are going to QUICK TECHNICAL FACTS - 
ar 
tangle with — oe high performance Uses spiral type heat exchanger with accelerating flow. by 
secret fighters. The Nips won't like them. enc 
Uses nozzle type fuel injection. 
And riding in these fighters will be 
compustion air-control valve ca contro ram fr pressures 
South Wind aircraft combustion heaters — 


at extremely high speeds, is contained within the heater case. 
Model 917. This compact little furnace No external combustion air connection required. 

provides adequate heat for simultaneous Uses same lightweight, reliable, glow coil ignition system that oo, 
cockpit heating and windshield defrost- established fine service record on Model 906. j 


ing, even at the service ceiling of the Combustion gases are contained within a one-piece, all-welded, tio 


plane, which is plenty high! It is equally hermetically sealed stainless steel enclosure, designed to minimize thermal = 


A i stresses and add longer life. 
applicable to lower performance aircraft. me 


Not affected by operating conditions of the airplane engine. Can the 
easily be equipped with a blower to assure clear vision at ~ 
take off through pre-flight heating of windshield. 2 


ow AMPEG stewart-warner corp. _| STEWART 
CHICAGO 14, ILLINOIS WARNER 


ed 


Another Product of 


West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 1273 Westwood Boulevard, W. Los Angeles, Calif. 
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For Cockpit Comfort and Clear Vision 
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The Board’s action came after a meet- 
ing held on June 26, when representa- 
tives of the C.A.A. and of numerous in- 
terested organizations met to adjust 
their differences of opinion concerning 
the Board proposal to set 1,500 ft. as 
the minimum altitude for instrument 
fights. As a result of the protests of 
many of these organizations concerning 
the 1,500-ft. minimum altitude, and be- 
cause this particular provision of the 
regulation had not been circulated to 
the industry for comment before final 
action on Part 60 was taken, the Board 
on June 19 postponed the effective date 
of new Part 60 from July 1 to August 1, 
and arranged the meeting in Washing- 
ton so that it might have the benefit of 
the opinions of all interested parties. 
(n the basis of the views presented dur- 
ing this discussion the Board has author- 
ized these revisions, which seem to ful- 
fill more completely the needs of both 
contact and instrument flying at this 
time. 

Commercial Air Transportation in 
Africa. A mimeographed bulletin 
of eight pages contains a review of 
air transportation in Africa during 
the war years and gives figures in text 
and tables concerning the air lines oper- 
ating in Africa, the points served, the 
number of scheduled arrivals and de- 
partures, route mileage, and other 
statistics. Maps outline certain air 
routes and service frequency in Africa, 
and similar maps are available showing 
routes and frequency of air lines in 
Australia, Canada, Mexico, and parts 
of South America. Air Transport In- 
formation Division, Economic Bureau, 
May, 1945. 


Department of State 


International Civil Aviation Confer- 
ence. The Final Act and Related 
Documents resulting from the Inter- 
national Civil Aviation Conference 
held at Chicago, November 1 to De- 
cember 7, 1944, are available in booklet 
form. In addition to the complete text 
of the final act, including five appen- 
dixes and 12 annexes, the booklet con- 
tains reproductions of the invitation 
by the U.S. Government to the confer- 
ence, messages from the President of the 
United States, a list of the officers of the 
conference, and of the members of the 
various delegations. Department of 
State Publication No. 2282, Conference 
Series 64. For sale by the Superintend- 
ent of Documents, Washington, D.C., 
$0.45. 

Concerning Acceptance of Avia- 
tion Agreements as Executive Agree- 
ments, Stephen Latchford. This 
article deals with the Interim Agree- 
ment on International Civil Aviation, 
the International Air Services Transit 
Agreement, and the International Air 
Transport Agreement signed by dele- 
gates to the International Civil Avia- 
tion Conference held at Chicago, from 
November 1 to December 7, 1945. The 
Writer reviews the legal authorities and 
precedents governing an agreement 
within the scope of the Chief Executive, 
which does not need to be approved by 


the Senate in accordance with the pro- 
vision of the Constitution relating to 
the treaty-making power. Such agree- 
ments are regarded as temporary ar- 
rangements pending a permanent sys- 
tem. Certain provisions of the Air Com- 
merce Act of 1938 and other laws are 
examined with regard to the authority 
for regulating foreign commerce by air, 
and questions that might arise under 
these various laws are discussed. De- 
partment of State Bulletin, June 17, 1945. 
For sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.10 per 
single copy, $3.50 per year. 


National Advisory Committee 
for Aeronautics 


Mechanism of Flutter: A Theo- 
retical and Experimental Investiga- 
tion of the Flutter Problem. Theo- 
dore Theodorsen and I. E. Garrick. 
The results: of the basic flutter theory 
originally devised in 1934 and published 
as N.A.C.A. T.R. No. 496 are presented 
in a simpler and more complete form 
convenient for further studies. The 
paper attempts to facilitate the judg- 
ment of flutter problems by a system- 
atic survey of the theoretic effects of the 
various parameters. A large number 
of experiments were conducted on canti- 
lever wings, with and without ailerons, 
in the N.A.C.A. high-speed wind tunnel 
for the purpose of verifying the theory 
and to study its adaptability to three- 
dimensional problems. The _ experi- 
ments included studies on wing-taper 
ratios, nacelles, attached floats, and ex- 
ternal bracings. The essential effects 
in the transition to the three-dimen- 
sional problem have been established. 
Of particular interest is the existence of 
specific flutter modes as distinguished 
from ordinary vibration modes. On 
the basis of concepts introduced, results 
that are apparently paradoxical could 
logically be brought into conformity 
with the theory. In fact, it is shown 
that there exists a rather remarkable 
agreement between theoretic and ex- 
perimental results. A simple method is 
presented for numerical calculations of 
the flutter speed by routine operations, 
requiring no reference to the theory. 
Application is made to a complete nu- 
merical example. The matter of identi- 
fying possible types of flutter in an air- 
plane and of determining the parameters 
is briefly discussed. A section treating 
the subject of forced vibrations of a 
wing in an air stream and the question 
of air damping in its relation to flutter 
is included. Report No. 685, 1940. For 
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sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.15. 


A Simplified Theoretical Method of 
Determining the Characteristics of a 
Lifting Rotor in Forward Flight. 
F. J. Bailey, Jr. Theoretically derived 
expressions for the flapping, the thrust, 
the torque, and the profile drag-lift ratio 
of a nonfeathering rotor with hinged, 
rectangular, linearly twisted blades are 
given as simple functions of the inflow 
velocity and the blade pitch. Repre- 
sentative values of the coefficients of 
each of the terms in these expressions 
are tabulated for a series of specified 
values of the tip-speed ratio. Analysis 
indicates that the tabulated values can 
be used to calculate, with reasonable 
accuracy, the characteristics of any 
rotor of conventional design. 

In order to demonstrate the method 
of using the tables included with the 
analysis, the characteristics of a typical 
autorotating rotor are calculated. A 
convenient method is devised for ex- 
pressing, by means of a single chart, the 
relationship between the drag and the 
lift characteristics of the rotor for vari- 
ous combinations of pitch-tip-speed 
ratio, and solidity. 

The decelerating torque and the 
profile-drag-lift ratio of the rotor are 
evaluated on the assumption that the 
profile-drag coefficient of a blade ele- 
ment can be expressed as a function of 
the angle of attack of the element by the 
first three terms of a power series. A 
convenient method is developed for 
determining appropriate values of the 
coefficients of the different powers of 
the angle of attack in this series for con- 
ventional airfoil sections at any Rey- 
nolds Number. 

When the blade elements reach angles 
of attack above a certain limiting value, 
the drag coefficient begins to exceed the 
value given by the series. For certain 
limiting conditions of pitch and tip- 
speed ratio, where the elements begin to 
reach high angles while moving at high 
velocity, the rotor performance is im- 
paired and the theory becomes opti- 
mistic. A method of determining these 
limiting conditions is developed. 

A further limitation, imposed by the 
requirement that compressibility shock 
be avoided at the advancing blade tip, is 
found to limit high-speed flight to high 
tip-speed ratios, where the autorotating 
rotor is inherently inefficient. Report 
No. 716, 1941. 


Determination of Control-Surface 
Characteristics from NACA Plain- 
Flap and Tab Data. Milton B. Ames, 
Jr.,and Richard I. Sears. The data 
from previous N.A.C.A. pressure-dis- 
tribution investigations of plain flaps 
and tabs with sealed gaps have been ana- 
lyzed and are presented in this paper 
in a form readily applicable to the prob- 
lems of control-surface design. The ex- 
perimentally determined variation of 
aerodynamic parameters with flap chord 
and tab chord are given in chart form 
and comparisons are made with the 
theory. With the aid of these charts 
and the theoretic relationships for a thin 
airfoil, the aerodynamic characteristics 
for control surfaces of any plan form 
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Make RADIOS 
Tick! 


“FLIGHT SQUADRON 5 PROCEED...” 


While a Navy radioman booms orders, life-or-death in- 

structions to frontline fighters are going out from scores 

of other Army and Navy transmitters in the same area. 
The question is, “What prevents ‘crossed wires’ ?” 


STAINLESS ELECTRODES 


The heart of it all is a tissue-thin quartz crystal that con- 
trols radio frequencies to pin-point accuracy. It vibrates 
inside the electrodes. In many transmitters and receivers 
these electrodes are made of ARMCo Stainless Steels. 

The rustless “housing” for the crystal is a marvel of 
precision. This electrode is 3 /4-inch square and less than 
1 /16-inch thick. During fabricating an extremely shallow 
Hat depression is forced into the center of the electrode by 
a circular punch which covers all but the four corners. 
This leaves little “feet” on the corners, which are given an 
optical grind—often until they are only .0002-inch high! 


Next a crystal is placed between two ARMCo Stainless Steel 
electrodes, with the “feet” facing each other. Then the 
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edges are sealed. The hairline air-gap inside is just enough 
to permit vibration of the crystal — on an unvarying 
frequency. 

There are many reasons why ARMCo Stainless is used 
for the electrodes. In salty atmosphere or in humid tropical 
areas these highly corrosion-resisting steels must be used. 


Rust or dirt inside the electrodes would garble vibrations 


af 


Then, too, the steel must be smooth-surfaced and polished 
to what is known as optical dead-flat. Obviously. too, it 
must be non-magnetic. 


—halt all communication. 


OPTICAL DEAD-FLAT 


If this precision equipment suggests new uses for ARMCO 
Stainless Steels in your future products, get in touch with 
us. We'll be glad to give you 
complete information. Just 
address The American Roll- 
ing Mill Co., 2651 Curtis St., 
Middletown, Ohio. 


Export: The Armco International Corzeration 
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with plain flaps and tabs with sealed 
gaps may be determined. A discussion 
of the basic equations of the thin-airfoil 
theory and the development of a num- 
per of additional equations that will be 
helpful in tail design are presented in 
the appendixes. The procedure for 
applying the data is described and a 
sample problem of horizontal tail design 
is included. 

The data presented and the method of 
application set forth in this report 
should provide a reasonably accurate 
and satisfactory means of computing 
the aerodynamic characteristics of con- 
trol surfaces. Report No. 721, 1941. 


High-Speed Tests of a Model 
Twin-Engine Low-Wing Transport 
Airplane. John V. Becker and Lloyd 
H. Leonard. Force tests were made of 
one-eighth-scale model of a twin- 
engined low-wing transport airplane in 
the N.A.C.A. 8-ft. high-speed tunnel 
to investigate compressibility and inter- 
ference effects at speeds up to 450 m.p.h. 
In addition to tests of the standard 
arrangement of the model, tests were 
made with several modifications de- 
signed to reduce the drag and to increase 
the critical speed. 

The results show serious increases in 
drag at critical Mach Numbers ranging 
from about 0.47 to 0.60 attributable to 
the occurrence of compressibility burbles 
on the standard radial-engine cowlings, 
on sections of the wing as a result of 
wing-nacelle interference, and on the 
smiretracted main landing wheels. 
The critical speed at which the shock 
occurred on the standard cowlings was 
20 m.p.h. lower in the presence of the 
fuselage than in the presence of only 
the wing. The drag of the complete 
model was reduced 25 per cent at 200 
mp.h. by completely retracting the 
landing gear, fairing the windshield 
irregularities, and substituting stream- 
line nacelles (with allowance made for 
the proper amount of cooling-airflow) 
for the standard nacelle arrangement. 
The values of the critical Mach Number 
were considerably increased as a result 
of the mentioned improvements. Re- 
port No. 750, 1942. 


The Mean Aerodynamic Chord and 
the Aerodynamic Center of a Tapered 
Wing. Walter S. Diehl. prelimi- 
nary study of pitching-moment data on 
tapered wings indicated that excellent 
agreement with test data was obtained by 
locating the quarter-chord point of the 
average chord on the average quarter- 
chord point of the semispan. The study 
was therefore extended to include most 
of the available data on tapered-wing 
models tested by the N.A.C.A. 

The final comparisons were made on 
the basis of the differences between the 
location of the aerodynamic center as 
determined by calculation and by test. 
The agreement obtained when the mean 
quarter-chord point was located by 
geometry alone was appreciably better 
than that obtained by introducing aero- 
dynamic corrections. Since the wing 
models included extreme conditions of 
taper, sweepback, and twist, it is evi- 
dent that the calculations required to 
determine the mean aerodynamic chord 


may be greatly simplified and at the 
same time give improved accuracy. 
Report No. 751, 1942. 


Navy Department 


Basic Electricity. This is a basic 
reference book for those enlisted 
men of the Navy whose duties require 
them to have a knowledge of the funda- 
mentals of electricity. Information is 
given about the electrical constituents 
of matter, static electricity, electricity 
in motion, electrical circuits, and elec- 
trical equipment. Important electrical 
laws are explained. The closing chap- 
ters discuss vacuum tubes, transformers, 
and electrical measuring equipment. 
Navpers 10662, Bureau of Naval Per- 
sonnel. 

Flight Thru Instruments. With 
multicolored illustrations, diagrams, 
tables, graphs, charts, and cutaway 
photographs, an instruction manual 
gives fundamental information about 
the theories of aeronautics and the oper- 
ation of naval aircraft, with particular 
reference to the instruments and their 
functions. The main chapters show how 
vision is attained at ranges greater than 
human sight, give detailed descriptions 
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of the various flight instruments, and 
instructions for the performance of 
combat maneuvers. Appendixes con- 
tain explanations of specific flight in- 
struments, including the gyroscope and 
instruments activated by it, the at- 
mosphere and instruments activated by 
pressure, remote-indicating compasses, 
and other instruments. Other instruc- 
tions are given in the appendixes for re- 
porting instrument trouble, flight-train- 
ing patterns, and a basic reffesher 
course. NAVAER 00-80W-7, issued 
by the Aviation Training Division. 
Office of the Chief of Naval Opera- 
tions. 


Office of War Mobilization and 


Reconversion 


The Road to Tokyo and Beyond 
is the title of the third report by the 
Director of War Mobilization and Re- 
conversion to the President, Senate, and 
House of Representatives. It is dated 
Juy 1, 1945, and takes up problems 
following the end of the hostilities in 
Europe. Its principal sections discuss 
the needs of the armed forces for finish- 
ing the war with Japan, the problems of 
reconversion, the disposition of sur- 
pluses, and economic stabilization 


WHAT TRANSITION MEANS TO AIRCRAFT 
Industry will shrink sharply and Pacific and Northeastern states will regain 
their pre-war dominance. 
1500 Aircraft Employment by Region 1300 
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This illustration, taken from The Road to Tokyo and Beyond, indicates the probable postwar 
utilization of the existing airplane building capacity. It is estimated that at the most 1 0 per 
cent of the existing capacity and even a smaller portion of the new plants in the interior of 
the United States will be used to produce aircraft for peacetime markets. 
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AERO-MAGNETT 


Planes may be expendable— but their crews are not! Specify 
and install Heinemann Aero-Magnette Circuit Breakers and 
you furnish the best possible protection against short cir- 
cuits on motor, radio, lighting and control circuits, The 
maximum carrying capacity of this breaker for continuous 
duty is 125 amps; for intermittent duty, 175 amps; and the 
interrupting capacity at 32 volts is 4,000 amps. 
Write for complete descriptive literature showing time. 
curve and blueprint. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. Est. 1888 a 
TRENTON NEW JERSEY 
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Other topics deal with food questions, 
aid to liberated Europe, the meaning of 
the day of victory over Japan, and the 
bridge between the present and the im- 
mediate future. The operations of the 
Advisory Board are reviewed and refer- 
ence is made to the survey of war 
agencies undertaken with a view toward 
reorganization of certain Government 
departments. The text is supplemented 
by numerous charts. 


U.S. Office of Education 


Visual Aids Unit Instructor’s Man- 
vals. A series of illustrated booklets 
constituting a part of a system of 
instructional aids prepared for the train- 
ing of aircraft workers. The system in- 
cludes motion-picture films and film 
strips, as well as the manuals for the use 
of the instructors. The manuals give 
suggestions for the preparation of ma- 
terials and the use of the visual aids 
provided for the course of instruc- 
tion. 

“Aireraft Work Series’ includes the 
following manuals: Control Cables No. 
2, Making a Five Tuck Splice; Control 
Cables No. 3, Swaging Cable Terminals. 
A series on Aircraft Maintenance in- 
corporates booklets on Patching Fabric, 
US.O.E. Unit 250; Repairing Struc- 
tural Tubing, U.S.O.E. Unit 253; Ad- 
justments After Check Flight, U.S.O.E. 
Unit 261. The Preventive Maintenance 
series contains a booklet on Preflight 
Inspection—Engine, U.S.0.E. Unit 281, 
and Periodic Inspection—Airplane, U.- 
$.0.E. Unit 282. A separate instruc- 
tor’s manual is titled Assembling and 
Riveting No. 3: Drilling with Portable 
Drill Motors. U.S. Office of Education, 
Division of Visual Aids for War Train- 
ing. 


U.S. Senate 


Wartime Technological Develop- 
ments. A monograph contains a 
study made for the Subcommittee 
on War Mobilization of the Commit- 
tee of Military Affairs of the U.S. 
Senate. It is limited to published in- 
formation concerning the scientific and 
technical advances resulting from the 
war effort of the nation, from which 
benefits are expected to accrue in the 
postwar period. It represents the first 
effort to compile and digest information 
with regard to hundreds of scientific 
achievements and is intended to pro- 
vide a guide for Congress and for public 
and private agencies and persons en- 
gaged in formulating postwar pro- 
grams. 

One section of the report deals with 
aviation, with particular regard to air 
frames, engines, propellers, gliders, and 
general information. U.S. Senate, Sub- 
— Monograph No. 2, May, 1945, 


War Department 


Administrative Audit Procedures 
for Cost-Plus-A-Fixed-Fee Supply 


Contracts. This manual is issued in 
loose-leaf form and is revised periodi- 
cally as new pages may be required. 
Following an introductory section con- 
taining general information about the 
purpose and use of the manual, the 
chapters contain a review and ap- 
praisal of the contractor’s procedures; 
the application of selective audit proce- 
dures; audit procedures for completed 
cost-plus-a-fixed-fee supply contracts; 
audit procedures for terminated con- 
tracts of a similar nature; and cost in- 
terpretations. War Department Tech- 
nical Manual TM14-1000, May, 1945. 
For sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.25. 


War Production Board 


War Production in 1944. The re- 
port of the Chairman of the War Pro- 
duction Board for the calendar year 
1944 gives a review of the operations of 
that Government agency. Following 
an introduction that is composed of 
brief statements of the tasks undertaken 
by the Board, the main sections of the 
report deal with the production record 
in 1944; problems of supplying key re- 
sources in the form of facilities, ma- 
terials, components, and man power; 
controlling the flow of resources into 
production; civilian requirements and 
reconversion planning; organization 
and management. An appendix includes 
a chronology of the War Production 
Board in 1944 and statistical data for 
the charts included in the report. For 
sale by the Superintendent of Docu- 
ments, Washington, D.C., $0.25. 


War and Navy Departments 


Army-Navy Contractors Guide. 
Suggestions are given in a_ booklet 
of 59 pages for the benefit of war 
contractors with regard to systems of 
terminated fixed-price supply contracts 
with the Army and Navy. It gives a 
chronologic picture of the war con- 
tractor’s course of action from the time 
his contract is terminated to the final 
settlement. It also presents a sequence 
of steps which the contractor can take 
before termination, with regard to the 
policy of Advanced Planning and Pre- 
Termination of Agreements. Specimen 
forms are reproduced and filled in with 
hypothetic data, to assist the contractor 
in using these forms. The guide is not 
offered as a substitute for the Joint 
Termination Regulation but is intended 
to help in the interpretation of the regu- 
lations. War Department Pamphlet No. 
34-2 and Navy Department NAVEXOS 
P-77, May, 1945. 

Joint Termination Regulation, 
Revision No. 1. A comprehensive 
revision, of the regulations concerning 
termination of certain war- contracts 
has been prepared under the joint au- 
thority of the War and Navy Depart- 
ments. For the War Department this 
is a complete revision of War Depart- 
ment Procurement Regulation 15 (Pro- 
curement Regulation Revision 47, dated 
April 20, 1945). For the Navy Depart- 


ment this revision No. 1 has been issued 
pursuant to the Secretary of the Navy 
Directive of October 25, 1944, as 
amended. 

To facilitate comparison between the 
Regulation as issued and the current 
revision, all amendments are grouped in 
a section-by-section analysis under the 
headings of (a) major changes; (b) less 
important changes; and (c) formal 
changes. In addition to the explana- 
tory first section, the other sections 
refer to Procedures for Terminating 
Prime Contracts; Interim Financing; 
Termination Inventory; General, Basis 
for System; Settlements of Subcontract 
Claims; Settlement of Prime Contract 
Claims; Special Procedures and Re- 
ports; Forms and Instructions. Ap- 
pendixes include revisions of the Joint 


.Termination Accounting Manual; the 


Contract Settlement Act of 1944 and 
Regulations of the Office of Contract 
Settlement; and Regulations of other 
xovernment agencies. Revision No. 1, 
20 April 1945, Readjustment Distribu- 
tion Center, New York. 


British Information Services 


The Relation Between Illumination 
and Visual Efficiency—The Effect of 
Brightness Contrast. H.C. Weston. 
This report is the second of a series 
dealing with the effect of characteris- 
tics such as size, contrast, and bright- 
ness on the facility with which these 
objects can be seen. It describes in- 
vestigations to ascertain a relationship 
between these characteristics for satis- 
factory visibility, so that the illumina- 
tion suitable for the performance of in- 
dustrial or other tasks may be com- 
puted. 

The present report deals with the 
relationship between illumination and 
another variant of visual tasks, 
namely, the contrast of brightness which 
differentiates details of the task object, 
or the object and its background. After 
an introduction giving definitions of the 
terms and other explanations, the two 
investigations are reported in detail 
and the conclusions are set forth. Two 
appendixes explain certain mathemati- 
val formulas used. Report No. 87, Medi- 
cal Research Council, British Industrial 
Health Research Board. British In- 
formation Services, New York, $0.25. 


Commonwealth of Australia 


The History of Australian Aviation. 
Peter Hemery. This mimeographed 
paper traces the development of aero- 
nautics in Australia from the early work 
of Hargrave through the record flights 
of Hawker, the Smith brothers, Hinkler, 
Kingsford Smith, and many others. It 
follows the experiences of the air lines 
from the small beginnings of Qantas to 
the present system of air transport 
which covers the continent. A short 
chapter on the work of the Australians 
in the present war closes the brochure. 
Australian News and Information Bu- 
reau, New York. 
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Roebling Swaged Terminals 
develop full cord strength 


SAFE, SPL/T-SECOND CONTROL 


ROEBLING 


WIRE * TERMINALS ° SWAGED CONTROL ASSEMBLIES . CONTROL CASING . WIRE ROPE . SUNGS : ELECTRICAL WIRES AND CABLES 
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HEAVIER PLANES, HIGHER SPEEDS, greater altitudes subject controls to operat- 0 

ing conditions which only the finest cords can take. p 

Roebling’s knowledge of control cables is based on 30 years of close coopera: I 

tion with aeronautical engineers, and over a century of manufacturing and Is 

improving wire cords and ropes. Roebling engineers and extensive research t 

facilities have met each new and more exacting need with a product to do 
the job efficiently. 

Roebling preformed aircraft cords are made of carbon coated t 


steel or stainless steel. Combining flexibility and strength, they l 
offer great resistance to abrasion and fatigue from operation f 
over pulleys and sheaves. Several constructions, including . 
Roebling Lock-clad, are available for main and auxiliary . 
flight controls. 
Roebling dependability is “built-in” to the com- 
plete range of products made for the aircraft in- 
dustry ... from tough, individual wires to slings 
and swaged assemblies. Write for catalog, 
or engineering-assistance that’s always at 

your service. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 
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Per Ardua 
Hilary St. George Saunders 


Contents: Dedication to Flight; Ve- 
hicles Lighter Than Air; Birth of the 
Royal Flying Corps; 1914: The Squad- 
rons Go to France; Air Reconnais- 
sance: A New Element in War; The 
Royal Naval Air Service at Gallipoli; 
The Air Arm Gathers Strength; ‘Spirit 
of Attack: The Somme Battles; Air 
Power Goes to Sea; ‘In That Deco- 
rum... Perfectly Instructed’; Defen- 
sive Offensive: .France 1917-1918; The 
Desert Air: Middle East 1914-1917; 
Air Defence of Great Britain 1914-1918; 
RF.C. + R.N.A.S. = R.A.F.; Fathers 
of the Fleet Air Arm; Air Power Climbs 
to the Zenith; Winged Victory; The 
Clipping of the Wings; ‘An Eagle Mew- 
ing Her Mighty Youth’. 


The history of the Royal Air Force 
includes more than the development of 
one service. It embraces naval and 
military aviation and the interlocking 
character of strategic and ‘tactical air 
power. This book traces the beginnings 
of the use of aircraft for military pur- 
poses in England and follows its expan- 
sion to 1939. It is hoped to publish 
later a companion volume that will carry 
the story on to the end of the present 
war, 

Each chapter of the book is devoted 
to one phase of the work of the R.A.F. 
inmany areas. Although the history is 
principally concerned with detailed 
accounts of World War I, it follows the 
activities of British airmen in the Mid- 
dle East, in Africa, and in India. 

The appendixes contain a detailed 
chronology from 1884, a chart showing 
the organization of the Royal Flying 
Corps in July, 1916, and other data. 
Oxford University Press, New York, 
1945; 356 pages, $3.75. 


The ABC of Flying 


Lt. Co . W. Lockwood Marsh 


Contents: Lift and Drag; Stability 
and Control; Engine and Airscrew; 
Design and Construction. 


This book by the Editor of Aircraft 
Engineering explains in simple language, 
without recourse to mathematics, the 
principles underlying the flight of air- 
planes, with some notes on design and 
production. It is intended primarily for 
the new student of aeronautics but 
also serves to give those of all ages the 
idea of elementary flying. 

The book has excellent illustrations 
comprising 42 line drawings and 37 
half-tone plates showing details of de- 
sign and construction. Among the pho- 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


tographs reproduced are pictures of the 
flow around an airfoil. The volume is 
a valued addition to the primary study 
of aeronautical engineering. Pleiades 
Books, London, 1945; 88 pages, 6s. 


Air Law 


C. N. Shaweross and K. M. Beaumont, 
assisted by P. R. E. Browne and A. R. 
Paterson 


Contents: Introduction; Laws Re- 
stricting and Regulating the Right to 
Fly; Carriage by Air; Surface Damage, 
Collisions and Other Instances of Lia- 
b lity from the Operation of Aircraft; 
Aircraft and Aviation Insurance; Own- 
ership, Possession, Hire, Manufacture 
and Other Commercial Dealings in 
Aviation; Airports and Aerodromes; 
Air Transport Services: Laws Govern- 
ing Their Establishment and Operation; 
Law of Master and Servant in Connec- 
tion with Use and Operation of Aircraft; 
Jurisdiction in Air Law and Territorial 
Application of English Legislation. 


This book is intended to provide a 
connected exposition of the principal 
legal rules governing the flight and 
operation of aircraft; a résumé of the 
rules that derive from international 
law, as well as those derived from the 
English Common Law and Statutes; 
and, for persons interested in air trans- 
port, a handbook with as complete a 
collection as possible of all statutes, 
international conventions, and subsid- 
iary legislation connected with air 
law. 

The authors aimed to attain a high 
degree of practical utility and to satisfy 
the practical requirements of the law- 
yer, the administrator, the legislator, 
and others interested in the commercial 
operation of aircraft rather than to pro- 
vide the logical completeness of an aca- 
demic treatise. 
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It approaches the status of a stand- 
ard work on air law and one that will 
become of increasing utility as interna- 
tional air law becomes more nearly 
standardized through the work of new 
congresses such as that held in Chicago. 
The book is annotated with thousands 
of references to cases and reports, so 
that it is not only helpful in its text but 
a guide to the broad field of air law. 
Available from The Carswell Company, 
Limited, Toronto, 1945; 816 pages, 
$13.50 in the United States, $15 in 
Canada. 


Government Policy Toward 
Commercial Aviation 


Gilbert Goodman 


Contents: The Government’s Role 
in the Establishment of Scheduled Air 
Transportation; Commercial Aviation 
in Transition from Insecurity to Secur- 
ity of Investment; Failure of Competi- 
tion in the Coordination of the Air 
Routes; Failure of Competition in 
Reletting the Mail Contracts; Regula- 
tion of Mail Rates: Domestic Services; 
Foreign Air Transportation—Certifi- 
cates of Convenience and Necessity; 
Mail Rate Regulation: Foreign Serv- 
ices. 


This study of competition and the 
regulation of rates of the air lines of 
the United States traces the Govern- 
ment’s role in the establishment of sched- 
uled air transportation. It reviews 
the laws that have been enacted to regu- 
late services and rates. The failure of 
competition in the coordination of air 
routes and letting of mail contracts is 
described. Foreign, as well as domestic, 
air services are included. 

For those who are interested in the 
legalistic problems of air traffic, the 
book will provide an excellent summary 
of the history of this phase of American 
air transport. King’s Crown Press, 
New York, 1944; 122 pages, $1.60. 


Theory and Testing of Jet 
Propulsion Motors and Rockets 


Zygmunt Fonberg 


Contents: General Theory of Reac- 
tion Propulsion; The Thermodynamics 
of Reaction Motors; Types of Reaction 
Motors; The Rocket; Theory of the 
Compression-Expansion Type of Jet 
Motor; Theory of the Resonance Type 
Jet Motor; The Athodyd; Thrust 
Amplifiers or Boosters; Testing of 
Jet Motors and Rockets; Testing of 
Rocket; Testing of Jet Propulsion Mo- 
tors; Rotating Test Stand; Wind 
Tunnel; Testing of the Athodyd; Test- 
ing of the Resonance Jet Motor. 
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eflex action for planes 


Alreon hydraulic and electronic equipment has become an integral part 
of many military and commercial planes that must necessarily “think 
fast” to stay on the job, keep out of trouble. What’s more, these Aireon 
power controls and radio gear are stacking up flying time substantially 
beyond what we’d thought reasonable to demand of them. @ We can 
tell you how it’s done...up to a point. Microprecision for one thing. 
High safety factors for another. Engineering creativeness. Hard-won 
experience, of course. Beyond this, it’s a subject for your engineers 
and ours. @ Our plants are geared to produce the unusual as readily 
as the commonplace. If it’s hydraulics or electronics, we can meet 
your requirements with precision and dispatch. Our executives can 


start the ball rolling if you say so. 
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This paper on the theory and testing 
of jet propulsion engines and _ rockets 
does not pretend to be an exhaustive 
treatise. It is an attempt to present 
simply the fundamental thought in the 
field of reaction engines. 

Illustrative examples show the prac- 
tical application of the formulas and 
definitions to the solution of problems 
in connection with rockets and jet pro- 
pulsion engines. The essential ther- 
modynamic considerations also are in- 
eluded. Though the use of calculus has 
been avoided in this paper, the final re- 
sults of such computations are given 
whenever necessary. Aircraft Jet and 
Rocket Corporation, New York, 1945; 
82 pages, $2.00. 


Handbook on Designing for 
Quantity Production 


Prepared and Edited by Herbert Chase 


Contents: Design of Die Castings; 
Design of Sand Castings for Quantity 
Production; Design of Screw-Machine 
Products; Design of Stampings; De- 
sign of Die-Forged Parts for Quantity 
Production; Notes on and Accomplish- 
ments in Hot Heading; Notes on the 
Design of Cold-Headed Parts; Design 
of Plastic Moldings for Economical 
Quantity Production; Die Cast or Sand 
Cast?; Permanent-Mold and Die Cast- 
ings Compared; Which Type of Non- 
ferrous Casting?; Die Cast or Stamped? ; 
Die-Cast or Screw-Machine Products?; 
Cold-Headed or Secrew-Machine Prod- 
ucts?; Die Castings and Plastie Mold- 
ings Compared. 


Written particularly for engineers 
and engineering students, this text con- 
tains information about the designing 
of metal and plastic parts for quantity 
production. Many of the chapters have 
been written by specialists in the re- 
spective subjects discussed. Particulars 
are given about which methods should 
be used and which should be avoided in 
designing items for efficient quantity 
production. Specific rules for design 
are given in the seven chapters con- 
stituting Part I. In Part II, various 
types of products manufactured in 
quantities at a moderate or minimum 
cost are compared, one against the 
other, to aid the designer in choosing 
the type of design best adapted for eco- 
homical manufacture in particular in- 
stances. McGraw-Hill Book Company, 
Inc., New York, 1944; 517 pages, $5.00. 


Aluminum 


Nathaniel H. Engle, Homer E. Gregory, 
and Robert Mossé 


Contents: Factors of Aluminum Pro- 
duction ; The Aluminum Industrial 
Structure; Aluminum Markets; Rec- 
ommendations for Publie Policy. 


In this analysis the authors attempt 
to portray the aluminum industry as it 
will be when the war ends, in the belief 
that such an appraisal will be a guide to 
businessmen and Government officials 
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in deciding future policies. To facili- 
tate the analysis, a limited amount of 
historical background is included. The 
technical and‘ economic aspects of the 
aluminum industry are presented, al- 
though not from the standpoint of.the 
specialist in either field. Important 
economic considerations are discussed. 
Richard D. Irwin, Inc., Chicago, 1945; 
494 pages, $6.00. 


Questions and Answers for 
Airplane and Engine Mechanics 


Compiled and Edited by Aviation Re- 
search Associates in cooperation with 
the technical staffs of the Academy of 
Aeronautics and The Casey Jones 
School of Aeronautics 


Contents: Aircraft Metal Repairs; 
Aircraft Alignment and Assembly; Fab- 
rie and Doping; Brakes and Shock Ab- 
sorbers; Hydraulic Systems; Civil 
Air Regulations; Engine Overhaul and 
Maintenance; Ignition Systems; En- 
gine Starters; Generators; Electrical 
Systems; Fuel Systems; Lubrication 
Systems; Aircraft Instruments. 


Practical and theoretic knowledge re- 
quired by airplane mechanics is pre- 
sented in the form of 3,300 questions 
and answers. Subjects dealt with in- 
clude metalworking and welding; fab- 
ric and doping; rigging and alignment; 
hydraulics and hydraulic systems; en- 
gine carburetion, fuel, and induction 
systems; propellers; engine overhaul 
and maintenance. Civil air regulations 
are also included in separate chapters 
concerning certificates, instruments and 
equipment, repairs, and propellers. 

The book is written primarily for the 
student or apprentice, as a check and 


Book 


The Canadian Aircraft Industry; 
Air Industries and Transport <As- 
sociation of Canada, Ottawa, Canada. 

This loose-leaf handbook, issued by 
the Air Industries and Transport Asso- 
ciation of Canada, gives the salient 
facts of the development of the manu- 
facture and use of aircraft in Canada 
from 1914. Each company is treated 
individually and statistically. There is 
also much general information about 
expenditures in the Dominion and the 
legislative and governmental action af- 
fecting the placing of orders from 1937 
through 1940. A summary gives the 
present status of the industry, figures 
for production up to the end of 1944, 
and estimates for 1945. 


Power in the Pacific, compiled by 
Capt. Edward Steichen; U.S. Cam- 
era Publishing Corporation, New 
York, 1945; 144 pages, $2.00. 

These exceptionally fine action pic- 
tures were taken under the supervision 
of Capt. Edward Steichen, officer in 
charge of naval aviation photography. 
They give a dramatic picture story of 
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review of his knowledge before taking 
an examination for a C.A.A. certificate, 
but it is also intended as a refresher for 
experienced mechanics and to bring 
their information up to date. It is also 
offered for use to test and evaluate any 
course of instruction or textbook by 
means of direct comparison. The sub- 
ject matter is divided into 61 groups for 
ease of reference and to facilitate selec- 
tion of material by the student or the 
instructor. McGraw-Hill Book Com- 
pany, Inc., New York, 1944; 502 pages, 
$4.00. 


SAE Handbook, 1945 Edition 


Contents: New and Revised Stand- 
ards: Electrical Equipment; Gasoline 
Engine; Iron and Steel; Lighting; 
Non-Ferrous Metals; Non-Metallic 
Materials; Parts and Fittings. Cor- 
rections: «Ball and Roller Bearings; 
Non-Ferrous Metals; Screw Threads; 
Tractor Equipment; Parts and Fittings. 
Cancellations: Aeronautical; Electrical 
Equipment; Lighting. 


The current edition of this handbook 
contains standards and other data ar- 
ranged in ten sections, each section be- 
ginning with a title page giving a list of 
pages in that section. The “skip” sys- 
tem of page numbering is used, to allow 
for expansion in future editions and to 
retain the same page numbers for as 
many as possible of the individual stand- 
ards in succeeding editions. The first 
section includes the aeronautical parts, 
materials, and codes. 

New and revised standards are given 
as indicated in the contents, followed by 
corrections for existing items and cancel- 
lations. Society of Automotive Engi- 
neers, Inc., New York, 1945; $5.00. 


Notes 


air warfare against the Japanese forces 
in the Pacific combat area. 

The 150 official U.S. Navy, Coast 
Guard, and Marine Corps photographs 
selected for this book portray the life 
and fighting activities of airmen aboard 
carriers and during invasions. They 
are accompanied by text which de- 
scribes each incident with vivid com- 
ments. 


Survey of American Listed Cor- 
porations; Data on Profits and 
Operations, 1942-1943, Part II; U.S. 
Securities and Exchange Commission, 
Philadelphia, October, 1944; 215 
pages. 

This report, issued by the Securities 
and Exchange Commission, gives data 
on profits and operations for the years 
1942 and 1948 of industrial corporations 
that have securities listed and registered 
under the Securities Exchange Act of 
1934 or file annual reports under the 
Securities Act of 1933. It is issued in 
five parts; Part II of which contains 
the statements of 32 aircraft and air- 
eraft-equipment manufacturing com- 
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Aircraft Electrical Equipment 


DIVISION, GENERAL MOTORS CORPORATION 


TROOP 
CARRIER 


AERONAUTICAL ENGINEERING REVIEW AUGUST, 1945 


Delco-Remy 


Crouched in a crowded cabin, waiting for arrival over some battle 
spot in far-off China, the airborne trooper has a great faith in the 
transport plane that carries him. He is confident that it is the best plane 
in the best flight in the world—and his confidence is a fine tribute to 
the men who planned and built that ship, as well as the men who fly it. 
@ Delco-Remy is proud to be included among the manufacturers 
whose equipment contributes to the dependability of American planes 
and the confidence of the men who ride in them. Thousands of trans- 
ports, bombers and pursuit ships have Delco-Remy electrical units, 
precision parts and products made expressly for the aircraft industry. 
@ The same progressive design, research and engineering that have 
been applied to this production will find a place in Delco-Remy 
equipment for cargo ships, airliners and private planes of the future. 
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nies. In Part V, 14 air transport com- 
ies are listed. 

Among the tabulated data shown are: 

net sales, operating profit, provision for 


war and related contingencies; net: 


rofit before and after income taxes; 
sling, general, and administrative ex- 
nses; maintenance and repairs, de- 
jation, depletion, amortization; in- 
tangible assets, net worth; net profit 
before income taxes as a percentage of 
net worth; and net profit after income 
taxes as a percentage of net worth. It 
does not give the percentage of profit 
with respect to net sales. Numerous ex- 
planatory notes accompany the tables. 


Practical Marksmanship, by M. M. 
Johnson, Jr.; William Morrow and 
Company, New York, 1945; 183 
pages, $2.50. 

This book gives advice on the use of 

and how to improve marksman- 
ship. It should be helpful to aircraft 
gunners, combat soldiers, and sports- 
men. It is written by an expert and 
begins where the military manuals 
leave off. 


Insignia and Decorations of the 
U.S. Armed Forces, by Gilbert Gros- 
yvenor, J. R. Hildebrand, Arthur E. 
DuBois, Gerard Hubbard, Elizabeth 
W. King, La Verne Bradley, Robert 
D. Ewin, ete.; National Geographic 
Society, Washington, D.C., 1945; 
208 pages, $1.00. 

The insignia used by the armed 
forces of the United States have multi- 
plied so greatly that this new edition of 
this valuable guidebook will be ex- 
tremely serviceable in assisting in the 
recognition of badges and decorations 
worn by officers and enlisted personnel. 
In the first edition there were 1,701 
color reproductions; this edition con- 
tains 2,476, an indication of the in- 
‘reased use of decorative insignia. 

The text, written by authorities on 
special uses of insignia, gives a complete 
description of the medals, patches, 
badges, devices, and ribbons authorized 
for use at present. 

One of the interesting sections shows 
the changes in aviation insignia since 
the original “Military Aviator’ badge 
was authorized on May 27, 1913. 


Old Leatherface of the Flying 
Tigers, by Keith Ayling; The Bobbs- 
Merrill Company, New York, 1945; 
274 pages, $2.50. 

The story of the life of General Chen- 
uault is unique among those of all air 
officers. His determination to become 
4 pilot, his radical tactical theories, and 
his great career as Commander of the 
Chinese Air Forces make his biography 
one that has all the elements of the 
history of a modern knight of the skies. 
_ This book traces his life from its 
tumble origin to his rank as one of the 
great leaders in the present war. His 
work for China marks an outstanding 
achievement in the record of interna- 
tional comity. 


Principles of Firearms, by Charles 
E. Balleisen; John Wiley and Sons, 
ny New York, 1945; 146 pages, 

AOD, 
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This textbook on guns is for the use 
of engineers and those requiring an up- 
to-date guide on engineering funda- 
mentals essential for the analysis, de- 
sign, and construction of modern fire- 
arms. 


Twenty Careers of Tomorrow, by 
Darrell and Frances Huff; Whittlesey 
House, McGraw-Hill Book Company, 
Inc., New York, 1945; 281 pages, 
$2.50. 

At a time when so many young men 
are considering the kind of job they 
wish to secure, this book will serve as a 
helpful guide. It tells of the possibili- 
ties in various industries and the kind 
of work that will be available. 

The chapter on employment possibili- 
ties in the aircraft industry is stimulat- 
ing and should be an incentive to many 
young men to enter this field for their 
future career. 


Bamboo to Bombers, by Stanley 
Washburn, Jr.; Albert Whitman & 
Company, Chicago, 1945; 84 pages, 
$1.25. 

This revised edition gives in text and 
pictures a history of famous aircraft. 
Illustrated by striking drawings, it 
traces man’s conquest of the air from 
da Vinci to the present. Although it is 
in no sense a juvenile work, it is the 
type of book that also makes an inter- 
esting gift for young folks. 


Rocket Research, by Constantin 
Paul Lent; The Pen-Ink Publishing 
Company, New York, 1945; 99 
pages, $5.00. 

New material has been added to the 
second edition of this handbook on the 
principles of modern rocketry and the 
history of rocket developments. The 
author tells about early rocket designs 
and experiments. Information is given 
about rocket propellants, applications, 
and tests. The rockets used by the 
Allied and enemy armies are described. 
New illustrations of rockets and hot-air 
jet designs are included. 


Elementary Meteorology, by. Ver- 
nor C. Finch, Glenn T. Trewartha, 
M. H. Shearer, and Frederick L. 
Caudle; McGraw-Hill Book Com- 
pany, Inc., New York, 1942; 301 
pages, $1.32. 

This text on elementary meteorology 
has been prepared especially for use in 
military preflight training courses, but 
is also suitable for students who plan 
to enter the aviation industry after the 
war. Information is given about the 
earth, and its planetary relations, the 
atmosphere, storms, and _ climates. 
Weather applications to aviation are 
discussed in the concluding chapter. 


Lathe Operations, by Lewis E. 
King; The Macmillan Company, 
New York, 1944; 119 pages, $1.75. 

Milling Machine Operations, by 
Lewis EK. King; The Macmillan 
Company, New York, 1944; 123 
pages, $1.75. 

Essential information for performing 
various lathe operations is given in the 
first of these two volumes on machine- 
shop operations. The second volume is 
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designed to help the student learn to 
perform various milling-machine opera- 
tions. In both books the technical in- 
formation is organized so that it may be 
studied in a shop-theory class or while 
the student is performing the operation. 


The New Plastics, by Herbert R. 
Simonds and M. H. Bigelow, assisted 
by Joseph V. Sherman; D. Van 
Nostrand Company, Inc., New York, 
1945; 320 pages, $4.50. 

In this book the author has brought 
together information about the impor- 
tant, plastic materials developed since 
1940. Important advances made 
throughout the plastic industry are re- 
viewed. Particulars are given about 
the composition, methods of manufac- 
ture, and the properties and uses of the 
new plastics, including those that have 
already reached tonnage production 
and those that are closer to the pioneer 
stage. 

Chapters are given to established new 
materials, improvements in materials, 
new fibers, adhesives, laminating ma- 
terials, new applications of wood and 
paper. Synthetic rubbers, new proc- 
esses, new forms and coatings, and 
plastics trends are discussed in other 
chapters. Chemical diagrams of some 
of the more important new plastics are 
given in an appendix. 


Wings and the Weather, by A. L. 
Chapman, Raymond Fletcher, and 
C. C. Maxey; Pitman Publishing 
Corporation, New York, 1945; 188 
pages, $1.50. 

This study guide in meteorology for 
pilots has been written as an aid to both 
students and instructors in the intensive 
courses in aeronautical meteorology 
which are now being offered. The sub- 
ject is presented in the form of a series 
of discussion questions that are designed 
to develop mastery of the subject mat- 
ter in a logical sequence. 


Synthetic Rubber from Alcohol, 
by Anselm Talalay and Michel Ma- 
gat; Interscience Publishers, Inc., 
New York, 1945; 298 pages, $5.00. 

This survey, which is based on Rus- 
sian publications, deals with processes 
of manufacturing synthetic rubber from 
alcohol. Chapters are devoted to the 
Lebedev process, the technology of the 
S.K. process, polymerization, and the 
physiochemical properties of the poly- 
mer. 


Metallography and Heat-Treatment 
of Steel, Volume III, by Ernest J. 
Teichert; McGraw-Hill Book Com- 
pany, Inc., New York, 1944; 577 
pages, $5.00. 

This is the third of three volumes by 
the author, which comprise a curriculum 
in ferrous metallurgy. It deals with the 
physical metallurgy of iron and steel 
alloys, metallography, and heat-treat- 
ment. Published in revised form, it 
embodies recent findings and practices 
of the industry and includes a search of 
published matter on the subject. The 
book is one of The Pennsylvania State 
College Mineral Industries series. 
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The transport autopilot is only one of many 
developments that Honeywell research and 
poereneting are readying for the aeronautical 
industry. Others will be announced soon. 
You can look to Honeywell for the newest 
and finest aeronautic control equipment. 


She knowledge and expérience gained 
fram having successfully built and serviced more thgn 30,000 
eledtronic autopilots for the armed forces have enabled Honeywell 
engineers to develop and improve an autopilot especially designed 
for military transport, commercial airline and feeder lie use. 

This\new Honeywell transport autopilot is simple, li 
sturdy and versatile. Easy to operate and easy to mainté 
individual components can be quickly replaced. The d 
performante features that have made the military autop% 
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Treatise on Thermodynamics, by 
Max Planck, translated with the 
guthor’s sanction by Alexander Ogg; 
Dover Publications, New York, 1945; 
997 pages, $2.75. 

This is a translation from the seventh 
German edition of the author’s treatise 
on thermodynamies. The book en- 
compasses fundamental facts, defini- 
tions, principles of thermodynamics, 
and applications to special states of 
equilibrium. 


German-English Dictionary of 
Metallurgy, by T. E. R. Singer; 
McGraw-Hill Book Company, Inc., 
New York, 1945; 298 pages, 


This German-English dictionary is 
devoted to terms used in metallurgy 
and related subjects, including mining, 
mineralogy, and metalworking. In 
compiling it the author has given special 
attention to the modern German ten- 
dency to eliminate from the German 
language technical words of nonGerman 
origin. In such cases both the present- 
day and the more familiar German 
words are given. 


Introduction to the Mathematical 
Theory of the Conduction of Heat in 
Solids, by H. S. Carslaw; Dover 
Publications, New York, 1945; 268 
pages, $3.50. 

This is the second edition of a volume 
on the mathematical methods used in 
connection with problems of heat con- 
duction in solids. It has been re- 
written and enlarged and now includes 
a discussion of all the important bound- 
ary problems associated with the equa- 
tion of conduction. 


Fundamentals of Thermodynamics, 
by Arthur Stanton Adams and 
George Dewey Hilding; Harper «& 
Brothers, New York, 1945; 289 pages, 
$3.75. 


This is a revised edition of a book 


written with the object of providing the: 


beginning student with an understand- 
ing of the fundamentals of thermo- 
dynamics which will be ‘adequate for 
further related study in mechanical en- 
gineering, physics, and chemistry. The 
fnal chapters of the book deal with the 
thermodynamics of the internal-com- 
bustion engine, steam cycles, steam 
engines and turbines. 


Ultra-High-Frequency Radio Engi- 
neering, by W. L. Emery; The Mac- 
millan Company, New York, 1944; 
295 pages, $3.25. 

_ Written for senior electrical engineer- 
ing students, this book is devoted en- 
tirely to the subject of ultra-high-fre- 


quency radio. While the scope has 

n confined to basic principles, in 
planning this text the author has en- 
deavored to help the student by cor- 
relating theory with practice. The 
problems that are included are of the 
type that involve the design of circuits 
and the predication of their perform- 
ance. The results of these problems 
are checked in experiments that are 
associated with them. Emphasis has 

n placed on the discussion of the 
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component parts of ultra-high-fre- 
quency systems, rather than on the sys- 
tems themselves, because the latter are 
readily broken down into their com- 
ponents. 


Plane Model Winners, Book No. 1; 
Model Craftsman Publishing Corpora- 
tion, Ramsey, N.J., 1945; 48 pages, 
$1.00. 

The first of two booklets devoted to 
the building of model airplanes has been 
issued. It contains construction data 
and drawings for building twelve types 
of model planes. 


Basic Mathematics for War and 
Industry, by Paul H. Daus, John M. 
Gleason, and William M. Whyburn; 
The Maemillan Company, New York, 
1944; 277 pages, $2.00. 

In writing this book the authors’ pur- 
pose has been to provide a single text in 
which the selected principles of ele- 
mentary mathematics are presented. 
Subjects include arithmetic, algebra, 
trigonometry, and geometry. The text 
should be suitable for courses offered 
under the Engineering, Science, and 
Management War Training  Pro- 
gram. 


Tratado de Combustion Interna y 
Instrumentos de Aviacion (A Treatise 
on Internal Combustion Engines and 
Aircraft Instruments), by Hugo Fuen- 
tes F.; Imprenta de la Fuerza Aerea 
de Chile, Santiago, Chile, 1944; 174 
pages, 65 pesos. 

According to the author, this book is 
a compilation of translated excerpts of 
articles and books published outside 
Chile about internal-combustion engines 
and aircraft instruments. His object 
is to make aviators acquainted with 
these subjects, especially the members of 
the Air Force. He believes that every- 
body connected with aviation should 
know all there is to know about aircraft 
engines and instruments in order to 
make flying as safe as possible. 


Topografia (Topography), by Major 
Alberto Marin Madrid; Instituto 
Geogrdfico Militar,: Santiago, Chile, 
1943; 373 pages. 

The author is an officer in the Chilean 
army and the subject of this study is 
primarily the application of topography 
to military tactics. It deals with the 
various surveying practices by means 
of modern instruments. 


Korrosionstabellen Metallischer 
Werkstoffe (Corrosion Tables of Me- 
tallic Materials), by Franz Ritter; 
Verlag von Julius Springer, Wien, 
1937; published and distributed in the 
public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1943; 192 pages, $5.00. 

The purpose of this book is to answer 
the following questions: Which ma- 
terials may be used for appliances that 
are exposed to a certain chemical? 
What is the endurance property of each 
material under the effect of this chemi- 
val, at various temperatures and pres- 
sures? In order to answer these ques- 
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tions according to actual research re- 
sults, the materials are systematically 
arranged in tables. 

The main sections of the book are as 
follows: Directions for the Use of 
Tables; Index of Materials; Corro- 
sion Tables; Possibilities for the Use of 
Substitute Materials; Nomogram to 
Determine the Corrosion Number. 


Die Differentialgleichungen der 
Technik und Physik (Differential 
Equations of Technology and Physics), 
by Wilhelm Hort and Alfred Thoma; 
Johann Ambrosius Barth Verlag, Leip- 
zig, 1939; published and distributed 
in the public interest by authority of 
the Alien Property Custodian by 
Edwards Brothers, Inc., Ann Arbor, 
Mich., 1945; 684 pages, $12. 

The original author of this book, Pro- 
fessor Hort, died before he could finish 
the third edition, so, Professor Thoma 
took up the task of concluding it. The 
book is divided into eight parts. The 
first part deals with the elements of 
differential ‘and integral caiculus. These 
elements are arranged systematically 
and are presented in a more detailed 
manner than in previous editions. There 
is also a description of instruments for 
mechanical integration. The second 
part, which treats ordinary differential 
equations, has been arranged in such a 
way that a correlated group of these 
equations is systematically investigated 
from a theoretic point of view. A selec- 
tion of technical or physical examples 
in reference to each of these groups ex- 
plains the previously presented meth- 
ods. 

The third part contains the treatment 
of numerical and graphic approximation 
methods, as applied to differential equa- 
tions of the first order. Approximation 
methods for differential equations of 
the higher orders are only briefly men- 
tioned and for these reference is made 
to the numerous textbooks. The fourth 
part, on mechanical integration of ordi- 
nary differential equations, and the fifth 
part, giving a summary of differential 
equations, conclude the first half of the 
book. 

The sixth part, which is of a more 
theoretic character, presents the various 
operations that may be carried out with 
partial differential equations of mathe- 
matical physics. Chapters 1, 2, 3, and 
5 of this part have been supplemented, 
while chapters 4 and 6 have been com- 
pletely revised. Parts 7 and 8 deal with 
variation calculation and integral equa- 
tions, respectively. 


Belastungsglieder (Load Factors), 
by Adolf Kleinlogel; Verlag von 
Wilhelm Ernst & Sohn, Berlin, 1942; 
published and distributed in the 
public interest by authority of the 
Alien Property Custodian by Ed- 
wards Brothers, Inc., Ann Arbor, 
Mich., 1944; 115 pages, $4.00. 

This is a book of formulas and numeri- 
cal tables for transverse forces, mo- 
ments, and load factors of a bar that is 
supported at both ends. It serves as a 
reference book for the calculation of 
frameworks and continuous struts. 
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What happens when a Navy Liberator pays a visit to a Jap air- 


field? This photograph gives you a rough idea. Bombing, strafing, 
reconnaissance work — these big Consolidated Liberators and the 
keen-eyed men who handle them have stacked up an enviable 
record in the Pacific area. 

Day after day, week in and week out they're on the job hitting 
the Nips hard, hitting them often. They absorb plenty of punish- 
ment, too. Dependability is a prime requisite of every part that 
helps keep these great planes flying and fighting. Because CECO 
carburetors and fuel pumps are so dependable they have been 
selected for use on many Liberators and other big warplanes. 

We are glad to be associated so closely with the magnificent job 
our Navy is doing. And we are making every effort to guarantee 
that CECO carburetors and fuel pumps live up to the high stand- 


ards of perfection this job demands. 


Destroyed Jap planes litter the run- 
way at Tinian as a result of some 
“calling cards” left by Navy Libera- 


tors. Official U. S. Navy photograph. 
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Spezifische Waerme, Enthalpie, 
Eatropie, und Dissoziation Technis- 
cher Gase (Specific Heat, Enthalpy, 
Entropy, and Dissociation of Tech- 
nical Gases), by E. Justi; Verlag von 
Julius Springer, Berlin, 1938; pub- 
shed and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 157 pages, $5.90. 

The idea that led to the writing of 
this book grew out of the numerous re- 
wests of engineers with reference to 
te statistical-spectroscopic determina- 
tion of the specific heat of gases, their 
enthalpy and entropy, applicable to 
the Mollier diagrams. The author 
states that the tables presented in this 
book will not have the disadvantage of 
becoming obsolete too soon, as was the 
case With certain previous numerical 
tables. The problem of representation 
has been made difficult by the fact 
that such heterogeneous branches of 
science as the thermal equation of state, 
calometric measuring results, statistical 
methods of thermodynamics, and struc- 
ture analysis of the spectra of molecules 
have to be properly represented. 

This book is intended primarily for 
industry, which does not work with ideal 
gases but with mixtures of materials 
that often are highly compressed and 
chemically variable. Therefore the 
author found it necessary to supply in- 
formation to fill voids in the scientific 
material he had compiled. These con- 
tributions are contained in the chapters 
on caloric properties of compressed 
gases, on the real state of gaseous mix- 
tures, and on dissociation. In addi- 
tion he has appended notes on the prop- 
erties of liquefied and solidified gases. 


Metalle und Legierungen fuer 
Hohe Temperaturen: Efrster Teil 
Zunderfeste Legierungen (Metals and 
Alloys for High Temperatures: First 
Part Scale-Resisting Alloys), by W. 
Hessenbruch; Verlag von Julius 
Springer, Berlin, 1940; published 
and distributed in the public interest 
by authority of the Alien Property 
Custodian by Edwards Brothers, Inc., 
—, Mich., 1945; 254 pages, 

Based on many years of practical ex- 
perience, the author presents important 
data on scale-resisting alloys. In order 
to make this book of interest to the 
scientist as well as the practical tech- 
uiclan, care has been taken to consider 
scientific principles side by side with 
practical experiences. A comprehen- 
sive presentation is given of the effect on 
scale resistance of the addition of small 
quantities of foreign substances. 

The principal chapters are: Physical- 
Chemical Reaction of the Formation of 
Oxide Layers; Structure of These Lay- 
ers; Methods to Determine Scale Re- 
astance; Effect of Various Alloy Ele- 
ments on Scale Resistance and the Most 

portant Groups of Heat-Resisting 
Metal Alloys; Effect of the Addition of 
Small Quantities of Foreign Substances 
on Heat Resistance; Reaction of Heat- 
Resisting Metals and Alloys When 
Under the Effect of Gases and Vapors 
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(Except Air and Oxygen); Special Ap- 
plication of Scale-Resisting Alloys; 
Effect of the Manufacturing Process on 
Heat-Resisting Alloys. 


Das Versuchs- und Messwesen auf 
dem Gebeit des Kraftfahrzeugs (Test- 
ing and Measuring Methods as Ap- 
plied to the Automobile), by W. 
Kamm and C. Schmid; Verlag von 
Julius Springer, Berlin, 1938; pub- 
lished and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards 
Brothers, Ine., Ann Arbor, Mich., 
1943; 312 pages, $13.85. 

This book gives the results of the 
many years of research undertaken by 
the authors at the Stuttgart Technical 
Academy in testing engines and measur- 
ing the performance and operating char- 
acteristics of automobiles. The authors 
believe that the information developed 
through their work is of fundamental 
value, warranting publication even at 
the risk of not being up to date. 

The book is divided into two main 
parts—the first relating to engine test- 
ing and the second to measuring the per- 
formance and running characteristics 
of automobiles. The chapters are as 
follows: Fuel Testing; Measuring Fuel 
Consumption of Engines; Measuring 
the Quantity of Intake Air; Instru- 
ments to Observe the Course of Com- 
bustion; Instruments to Record Rap- 
idly Changing Phenomena; Determina- 
tion of Engine Performance and Out- 
put; Measuring of Coolants; Measur- 
ing of Temperatures; Investigation of 
Exhaust Gases; Instruments to Meas- 
ure Torsional Vibrations; Recording 
Instruments for General Purposes; Con- 
trol Arrangements; Single-Cylinder 
Test Engines; Arrangements of Test 
Stands; Running Performance; Run- 
ning Characteristics; Stresses on the 
Structure of the Automobile and on Its 
Parts. 


Anschauliche Geometrie (Visual- 
ized Geometry), by D. Hilbert and 
S. Cohn-Vossen; Verlag von Julius 
Springer, Berlin, 1932; published and 
distributed in the public interest by 
authority of the Alien Property Custo- 
dian by Dover Publications, New 
York, 1944; 314 pages, $3.50. 

Instead of treating the abstract as- 
pect of geometry and the various sys- 
tems of algebraic geometry that have 
been developed from it, the authors 
deal with the concrete representation of 
geometry. In this way they expect to 
create a greater interest in mathematics 
among the general public. Formulas 
are replaced by elementary representa- 
tive illustrations, which the reader may 
easily supplement by means of models. 

The aim of this book is to increase 
the enjoyment of mathematics by guid- 
ing the reader through its various phases 
without the necessity for hard study. 
Each chapter is a complete unit. Be- 
cause of the complexity of the material, 
the authors make no claim to perfec- 
tion. 


Raketenflugtechnik (The Tech- 
nique of Rocket Flight), by Eugen 
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Saenger; Verlag von R. Oldenbourg, 
Berlin, 1988; published and distrib- 
uted in the public interest by author- 
ity of the Alien Property Custodian 
by Edwards Brothers, Inec., Ann 
Arbor Mich., 1945; 222 pages, 
$5.00. 

The main purposes of this book are to 
present the problem of rocket flight in 
a practical way and to separate it from 
some of the ideas prevailing at the time 
the book was written. All treatments 
of rocket flight are conducted from a 
technical rather than from a physical 
point of view. It is noted that only the 
most basic principles could be discussed 
within the limited space of this book, 
since a complete mastery of the subject 
would require a technical knowledge 
that could only be acquired after many 
years of theoretic and practical ex- 
perience. 


Mengenlehre (Theory of Aggre- 
gates), by F. Hausdorf; Dover Publi- 
cations, New York, 1944; 307 pages, 
$3.50. 

An introduction to the theory of 
mathematical aggregates or sets for the 
beginner in the subject, as well as for 
the mathematician whose main interest 
lies in some other field of mathematics 
but who has occasional opportunities in 
his work to use the methods and results 
of the theory. The subject is presented 
in such a way as to be useful to a student 
having a knowledge of the elements of 
calculus. 

In this third edition, the first nine 
chapters are but slightly changed from 
the previous edition. The author states 
that although a complete revision would 
be desirable in view of the continuous 
development of the theory of sets, this 
has been impossible. However, a tenth 
chapter has been added in an effort to 
provide at least a partial review of the 
progress made since the second edition 
was published. 


Ballistik (Ballistics), by Theodor 
Vahlen; Walter de Gruyter & Com- 
pany, Berlin, 1942; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1945; 267 pages, 
$7.20. 

This book, although entirely theo- 
retic, adheres closely to practical prob- 
lems. As a novelty it presents “inter- 
mediate”’ ballistics, to take a place be- 
tween external and internal ballistics, 
and also considers ballistics in extremely 
high altitudes, called “cosmic” ballistics. 
The subjects of conic oscillation and 
lateral deviation are brought up to date, 
while a new theory of fire factors. is 
developed. 

The author states that, although von 
Cranz’s is the standard German hand- 
book on ballistics, it is distinctly meant 
for nonmathematicians and _ avoids 
mathematical developments. In con- 
trast to von Cranz’s work, this book 
presents the mathematical phase of 
ballistics because the author holds 
that mathematics is absolutely neces- 
sary for the proper advancement of the 
science. , 
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@3CO ENGINE DRIVEN HYDRAULIC PUMPS 


GEAR TYPE 
FOR 
GREATER 
SIMPLICITY 


@ Outstanding performance. Dependability 
beyond the ordinary. That’s the record of 
PESCO Engine Driven Hydraulic Pumps in 
modern aircraft. 

PESCO designed these pumps especially to 
meet the exacting needs of aircraft hydraulic 
systems. For greatest simplicity there’s improv- 
ed gear type construction that reduces working 
parts to a minimum. That means greater de- 
pendability. longer life, less service and 
maintenance. 

And through Pressure Loading, an exclusive 
PESCO development, high efficiency is main- 


PRESSURE 
LOADED 
FOR 
HIGHER 
EFFICIENCY 


tained through a wider range of operating con- 
ditions. PESCO Pressure Loading compensates 
for wear and thermal variations encountered in 
high altitude flight to maintain minimum end 
clearance between pump gears and gear housing. 

Models are available with pressure limits up 
to 3000 p.s.i. Capacities up to 12  g.p.m. 
Weights from 2.5 to 10 lbs. 

New descriptive literature is now available 
Write for Engine Driven Hydraulic Pump 
folders to PESCO Products Co., (division 
Borg-Warner), 11610 Euclid Avenue, Cleveland 
6, Ohio. 


PESCO advanced design and performance extend through a complete line of air, 


vacuum, fuel and hydraulic pumps . . . 


precision equipment meeting practically all 


aircraft needs for controlled liquid flow and Pressurized Power. 
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Reports on Scientific Results of 
the United States Antarctic Service 
Expedition, 1939-1941; The Ameri- 
ean Philosophical Society, Philadel- 
phia, 1945; 398 pages, $4.00. 

This volume contains reports on the 
scientific results of the U.S. Antarctic 
Service Expedition, 1939-1941. One 
section is devoted to a report on air- 
craft activities at West Base, Antarctica. 
It gives details about unloading and as- 
sembling aircraft used by the Expedi- 
tion, experiences in aircraft operation 
obtained under the conditions prevail- 
ing, and the services rendered by the 
airplanes. Another section contains de- 
tailed reports of weather observations. 


An Estimate of the Post War Air 
Freight Potential from Detroit to 
San Francisco; The Edward 5S. 
Evans Transportation Research, 
Washington, D.C., 1945; 13 pages. 

This is a report of a survey that was 
made among Detroit manufacturers for 
the purpose of estimating the reciprocal 
air haulage of manufactured goods and 
agricultural products. The survey in- 
dicates how much of Detroit’s postwar 
output and what types of goods may be 
expected to move by air from that in- 
dustrial area to a seaport. This is 
intended to give an accurate prediction 
of the proportionate distribution of post- 
war freight and suggests the types of 
manufactured products most likely to 
be candidates for air travel. 

The research also reveals the possibili- 
ties offered by air transport in opening 
and stimulating new markets. 


Time Study and Motion Economy 
for Supervisors, by James D. Shev- 
lin; National Foremen’s Institute, 
Inc. New York, 1945; 73 pages, 
$2.00. 

Written as an aid to the foreman, this 
book describes how methods of making 
and handling products can be improved 
through motion and time study. The 
procedures are explained with the aid 
of numerous charts and diagrams. : 


Surface Finish and Its Measure- 
ment, by R. E. Reason; The Institu- 
tion of Production Engineers, London, 
1944; 28 pages. 

A reprint of a paper read before the 
Institution of Production Engineers in 
Uctober, 1944. After mentioning briefly 
some of the more recent work in the fin- 
ishing of surfaces, the writer discusses 
surface measurement, stressing particu- 
larly the true nature of the indications 
derived from stylus instruments. 


Workbook in Elementary Meteor- 
ology, by Frederick L. Caudle; Mc- 
Graw-Hill Book Company, Inc., New 
York, 1945; 191 pages, $1.24. 

In this workbook for students of me- 
teorology, both textual material and ex- 
€reises in weather have been combined in 
one volume. Emphasis is placed on ap- 

cations to aviation. It contains 44 
Units, arranged in four sections of eleven 
Units each. Test questions are supplied 
at the end of each section. The book 
may be used either as a basic text or as 
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a supplement to standard textbooks on 
the subject. 


A Treatise on the Theory of Bessel 
Functions, by G. N. Watson; The 
Maemillan Company, New York, 
1945; 804 pages, $15. 

This is a revised American edition of 
a treatise in which the mathematical 
aspects of Bessel functions are dis- 
cussed. In writing this book the author 
had two primary objectives in view. 
The first was the development of appli- 
cations of the fundamental theory of 
functions of complex variables. The 
second was the compilation of a collec- 
tion of results which would be of value 
to the increasing number of mathemati- 
cians. and physicists who encounter Bes- 
sel functions in their investigations. 
Extensive bibliographies and tables are 
included in the volume, which is in- 
tended for students and research work- 
ers who wish to obtain an intimate 
knowledge of Bessel functions. 


Acme Threads; American Stand- 
ards Association, New York, 1945; 
24 pages, $0.50. 

The results of the work of a commit- 
tee organized to develop an American 
War Standard for special Acme screw 
threads for aircraft are given in a book- 
let of 24 pages. The new standard is 
described in the text matter, with re- 
gard to the specifications for the 
Acme form of thread, the classifications 
and tolerances, the limiting dimensions, 
symbols, and gages. Drawings illus- 
trate the form and dimensions of the 
thread, and detailed specifications are 
contained in a series of tables. 


Radiant Heating and Cooling, Part 
I and II, by C. O. Mackey, L. T. 
Wright, Jr.. R. E. Clark, and N. R. 
Gay; Cornell University, College 
of Engineering, Ithaca, N.Y., 1943 
and 1944; Part I, 13 pages, Part IT, 
16 pages, $0.40 each. 

The first of a series of bulletins giving 
the results of investigations of the econ- 
omy and comfort of radiant heating and 
cooling concerns angle factors for caleu- 
lations. It supplies preliminary engi- 
neering data necessary in the study of ra- 
diant heat exchanges within a room and 
useful for many other purposes, includ- 
ing the study of radiant heat exchange 
within a boiler furnace, and studies of 
illumination. Charts are supplied for 
angle factors from plane surface to 
plane surface, and from a small sphere 
to plane surfaces. Tables give the 
angle factors for the surfaces within a 
specific test room, 

Part Il, by C. O. Mackey, refers to 
thermal environment and radiant heat- 
ing. It discusses the variables that af- 
fect the rate of heat loss from a human 
body to its surroundings. 


Experimental Stress Analysis; Ad- 
dison-Wesley Press, Inc., Cambridge, 
Mass., 1945; 166 pages, $5.00. 

Volume II, No. 2, of the Proceedings 
of the Society for Experimental Stress 
Analysis contains papers presented be- 
fore the Society’s 1944 Fall meeting and 
symposium on crankshaft stresses. 
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In addition to the papers, with their 
illustrations, charts, and drawings, the 
volume contains lists of officers of the 
Society, its Corporation Members, and 
its individual members. The papers 
and writers are as follows: “Shot Peen- 
ing to Improve Fatigue Resistance,” 
by O. J. Horger and H. R. Neifert; 
“The Magnetic-Coupled Torquemeter,”’ 
by B. F. Langer and K. L. Wommack; 
“Analogic Experimental Methods in 
Stress Analysis as Exemplified by Saint- 
Venant’s Torsion Problem,” by Thomas 
James Higgins; Load Distribu- 
tion in Riveted and Spotwelded Joints,” 
by B. J. Aleck, M. Goland, and L. D. 
Morris; ‘Electric Method for the Solu- 
tion of Laplace’s Equation,” by V. 
Paschkis; “Residual Stress Study,” by 
R. W. Graves, E. C. Kirstowsky, and C. 
Lipson; ‘‘Studies of Plastic Flow Prob- 
lems by Photo Grid Methods,” by C. P. 
O’Haven and J. F. Harding; “Electrical 
Analogy for Shear Lag Problems,” by R. 
E. Newton; ‘New Approaches to Engi- 
neering Design,” by R. C. Pocock, R. H. 
Peterson, and E. E. Stilson; “Electric 
Gaging Methods: Their Selection and 
Application,” by Howard C. Roberts; 
“Instruments for Aircraft Strain Analy- 
sis,” by H. Reno; “Structural Evolution 
of a Crankshaft,” by 8S. Oldberg and 
C. Lipson; ‘Determination of Operat- 
ing Loads and Stresses in Crankshafts,” 
by Alexander Goloff; ‘Full Seale Fa- 
tigue Testing of Crankshafts,”’ by C. 
W. Gadd and N. A. Ochiltree; ‘The 
Metallurgy and Processing of the Pack- 
ard-Built Rolls-Royce Merlin Crank- 
shaft,’ by Muir L. Frey. 


Development and Regulation of 
Civil Aviation; Transportation and 
Communication Department, Cham- 
ber of Commerce of the U.S.A., Wash- 
ington, D.C., 1945; 16 pages. 

The report of the Transportation and 
Communication Department Committee 
has been reprinted in the form of a 16- 
page pamphlet. It contains a summary 
of recommendations in regard to pri- 
mary air lines, contract carriers, sched- 
uled feeder and local services, fixed- 
base operations, private flying, aviation 
training, research, airways, airports, 
and administration. The discussion of 
the recommendations is considered un- 
der the foregoing headings. 


Books, Publications, and Patents 
of Battelle Memorial Institute Staff, 
1929-1944, compiled by Thelma R. 
Reinberg; Battelle Memorial Insti- 
tute, Columbus, Ohio, 1945; 72 
pages. 

This is a 72-page catalog of the pub- 
lications and patents that have re- 
sulted from 15 years of fundamental and 
applied research conducted by the Bat- 
telle Memorial Institute. In it are 
listed more than 800 journal contribu- 
tions, books, and patents, between the 
years 1929 and 1944 inclusive. The 
catalog includes subjects in the fields of 
organic chemistry, electrochemistry, 
chemical engineering, graphic arts, weld- 
ing technology, applied mechanics, 
mineral dressing, industrial physics, 
ceramics, fuels, and metallurgy. 
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LAMINAR FLOW SCREWS 


of surface is eliminated by use of Laminar 


“Laminar Flow Screws” are National’s answer to the demand 
of aircraft designers for flush head screws on exposed sur- 
faces of planes. With ever higher speeds, it has been found 
that turbulence created by screws and rivets caused a 
serious drag and loss of effective horsepower. The best 
tolerances produced by the usual and normal methods of 
screw making simply were not close enough. 

We have developed a method of manufacturing screws 
to the close tolerances required. When checked in a com- 
parison gauge representing the countersinks or dimples of 
the plane’s outer skin, our “Laminar Flow” screw heads 
will check from flush to a minus of .004’’ maximum on screws 
up to 14” dia. and .005” on screws of ;°5’’ and 34” dia. 

This is one of many instances where National Technical 
Service has produced a better fastener or has found a way to 


produce more, faster, at lower cost. We welcome your inquiry. 
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Instrument Requirements for Private 
Aircraft 


Report of Survey Made by Kollsman 
Among Members of the Aircraft Owners 
and Pilots Association on Their Instru- 
ment Requirements. This report ana- 
lyzes the replies to questionnaires by 
2745 members and shows the types of 
planes owned, the purposes for which 
the planes are used, and a comprehen- 
sive study of present instrument equip- 
ment and additional equipment desired. 

In addition there are tables showing 
the amount of cross-country flying, and 
new plane purchase plans with prices 
expected to be paid for new planes. A 
digest of suggestions made by the mem- 
bers is also included. Supplementing 
the text explaining how the survey was 
made is a chart presenting the figures. 
Kollsman Instrument Division of Square 
D Company. 


Data Concerning Plastics 


Vinylite Plastics, Resins, and Bake- 
lite Resins are described in booklets 
giving technical information about these 
products. Vinylite Plastics contains a 
description of the methods of bonding 
the material, tabulated figures concern- 
ing their chemical composition, and 
instructions for bonding the plastics to 
other materials. 

Vinylite Resins discusses the chemi- 
cal structure of the material and lists the 
applications for which it is suitable. 
Information is also given about the 
methods of fabrication and uses of the 
different forms in which the material 
8 available. Bakelite Dispersion Res- 
ins defines those products and describes 
their properties and uses in the protec- 
tive coatings industry. 

Bakelite Resin Baking Coatings dis- 
cusses the types of surfaces that can be 
coated, methods of application, proper- 
ties, and industrial applications. Tech- 
nical data on cast resins are given. It 
deals with types, properties, fabrica- 
tion, and uses of cast resins. 

A Simplified Guide to Bakelite and 
Vinylite Plastics defines the different 
products, describes them briefly, and 
illustrates their use in finished articles. 

Bakelite Laminating Plastics contains 
definitions and descriptions of laminated 
plastics in their various forms, shows 
how they are made, and illustrates their 

Vinylite Rigid Sheets Plastics contains 
technical data and fabrication informa- 
tion. .The properties of the product 
are tabulated and the processes of ma- 
chining, forming, cementing, and finish- 
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ing are described. Bakelite Corporation, 
Unit of Union Carbide and Carbon Cor- 
poration. 


Pocket Manual on Rivets 


Manual D-45. A 20-page booklet 
contains pertinent details regarding 
basie types, installation methods, and 
applications of a line of rivets: Self- 
plugging and hollow rivets in various 
styles, sizes, and alloys are described. 
Of particular interest is the comparison 
between blind riveting and pull rivet- 
ing. 

Typical applications in such materials 
as sheet metal, fabric, plywood, plastic, 
rubber, leather, and enamels are listed, 
together with interesting facts about 
riveting thin sheet-metal assemblies, 
fairings, subassembly jig work, and 
tubes. One section of the manual lists 
20 types of rivets designed for a variety 
of materials and uses. Application guns, 
angle adaptors, flat face nippers, etc., 
are described and illustrated. Cherry 
Rivet Company, Los Angeles. 


Self-Sealing Couplings 

Bulletin No. 107 describes Aeroquip 
self-sealing couplings. The text de- 
scribes the construction of this style of 
coupling and methods of disconnecting 
it. Drawings illustrate the interior 
structure. Specifications and pressure 
data are tabulated. Aeroquip Corpora- 
tion, Jackson, Mich. 


Camera Specifications 


Condensed Specifications of Fairchild 
sameras are given in a data sheet, per- 
forated for insertion in a binder. It 
gives detailed specifications of 31 differ- 
ent models of Fairchild cameras, with 
columnar listings of camera type; 
method of operation; purpose; lenses, 
speed, and focal length; shutter speeds 
and type; type of focal plane; negative 
size; film capacity; and number of ex- 
posures. Fairchild Camera and Instru- 
ment Corporation. 


Electronic Applications in 
Aeronautics 


Harnessing Electronics to Postwar 
Aviation. Charles Marcus. The Vice- 
President in charge of Engineering of 
Bendix Aviation Corporation predicts 
the future role of electronics in aviation. 
He explains how the utilization of elec- 
tronic principles and products will pro- 
mote the progress of aviation. Three 
phases of aircraft operation in which 
electronic devices will play an increas- 
ing part are discussed. These are 
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ground operation, avigation, and flight 
control. The Pegasus, July, 1945. 


Catalog of Plastics 


From Blueprint to Product in Plastics. 
A booklet of 24 pages contains descrip- 
tions and _ illustrations of numerous 
products made from plastics. These 
include instrument dials, calibrated 
scales of various sizes, plastic crystals, 
aircraft navigational computers and 
calculators, industrial calculators and 
computers, name plates, templates, 
charts, and miscellaneous industrial 
parts and models. G. Felsenthal & Sons, 
Chicago. 


Manufacture and Use of Superchargers 


Supercharging for Greater Power and 
Improved Performance is the title of a ca- 
talog illustrated in colors. It contains 
a brief, nontechnical discussion of the 
principles of supercharging;  illustra- 
tions and descriptive captions showing 
the production of various parts of these 
devices in the plant of the manufac- 
turer; and information about the ap- 
plication of superchargers for highway, 
rail, marine, and stationary internal- 
combustion power plants. Super- 
chargers, Inc., Division of Borg-Warner 
Corporation. 


Instruments for Passengers’ Use 


Sketches of Passenger Cabin Indicators. 
A 4-page folder contains a sheet giving 
sketches and suggested arrangements 
of aircraft instruments to be located in 
the passenger compartment of a trans- 
port airplane, so that passengers may 
keep in touch with the operation of the 
aircraft. The sketches show suggested 
arrangements of dials of such instru- 
ments. Kollsman Instrument Division 
of Square D Company. 


Packing and Sealing Materials 


Johns-Manville Products for the Avia- 
tion Industry. Packing and sealing 
products, tubing, insulation, tapes, 
gaskets, and similar products are de- 
scribed and illustrated in a book of 
eleven pages. Asbestos fiber, synthetic 
rubber, resins and plastics, and mineral 
fibers are among the more important 
basic raw materials used in the manu- 
facture of these products, which find 
employment in a wide variety of ap- 
plications in aircraft power plants, pro- 
pellers, accessories, and elsewhere. 
Other materials listed in the catalog 
include brake linings and insulation. 
Johns-Manville Corporation. 
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70% 


NIGHT vs DAY 


Travel and Vacation Survey 


Survey 1944-1945, Travel, Recreation. 
In an analysis of vacation-travel facili- 
ties in which the preferences of the pub- 
lic with regard 40 prewar and postwar 
vacation travel were ascertained, a spe- 
cal section is given to air-line travel. 
The travelling public’s desires were ex- 
pressed in answers to questions and 
these are analyzed, tabulated, and 
charted. In general, the figures show a 
favorable attitude toward air travel. 
A chart shows the percentages of those 
who expressed wishes with regard to 
number of stops, luxury of travel, speed, 
and the choice between night and day 
travel. The survey was made with the 
cooperation of the New England Coun- 
til, Boston. Charles W. Hoyt Company, 
Ine., New York. 


Flexible-Shaft Equipment 


Kellerflex Flexible Shaft Machines and 
Accessories are described in a 48-page 
illustrated catalog. The booklet shows 
the machines and describes a large selec- 
tion of the various handpieces, attach- 
ments, and accessories that adapt them 
toa great variety of mechanical work. 


Detailed specifications are also included. 
llustrations include drawings showing 
the internal construction and photo- 
gtaphs of a large number of applications 
of the equipment. Pratt & Whitney 
Division of Niles-Bement-Pond Com- 
pany, West Hartford, Conn. 


Blind Riveting 


Bulletin 451 describes the operation, 
alvantages, installation, and inspection 
of the Huck blind-riveting process. 
Itexplains the construction of the rivet 
iid details the mechanical steps that 

€ place during the riveting operation. 
Recommendations are included for the 
oper procedure for performing work 
with this type of fastener. The Huck 
Manufacturing Company, Detroit. 


Photograph Courtesy Charles W. Hoyt Company, Inc 


Preferences in air travel—night flight versus day flight. 


Vertical Milling Machine 


Rogers ‘‘Perfect 36’’ Vertical Turret 
Mills are described in an illustrated 
booklet of twelve pages, which shows 
the special features of this group of ma- 
chine tools, as well as illustrations of 
typical operations and installation in 
the plants of users. One page contains 
operation charts, with tabulated data 
concerning the operations that can be 
performed. Specifications of the mills 
are given. Rogers Machine Works, Inc., 
Buffalo, N.Y. 


Catalog of Lathes 


Catalog 9-G describes 9-in. South 
Bend precision lathes. The features of 
this group of lathes are outlined, fol- 
lowed by detailed descriptions of each 
of several different types designed for 
specific purposes. Specifications for 
each model are tabulated. Numerous 
attachments are described and _illus- 
trated. South Bend Lathe Works, South 
Bend, Ind. 


Vibration-Testing Equipment 


Postwar Competition Demands Rigid 
Product Testing is the title of Bulletin 
425. It describes the manufacturer’s 
group of testing equipment for research 
and development laboratories, as well 
as fo inspectiom and testing depart- 
ments. Descriptions are given of the 
various machines, together with speci- 
fications and lists of users. All Ameri- 
can Tool’ & Manufacturing Company, 
Chicago. 


Fabrication Service 


Welded Assemblies Fabricated at 
Ampco is the title of Bulletin 67, which 
describes the facilities of the manufac- 
turer for producing assemblies made of 
bronze sheet, castings, or extruded parts 
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welded with Ampco-Trode aluminum 
bronze weld-rod. Illustrations show the 
types of assemblies produced and indi- 
cate the versatility of the organization. 
Ampco Metal, Inc., Milwaukee. 


Index of Standards 


American Standards is a booklet of 24 
pages containing lists of approximately 
800 standards representing the cumula- 
tive work of the past 26 years on the 
part of many hundreds of trade, tech- 
nical, and governmental groups working 
through the American Standards Asso- 
ciation. The standards are listed alpha- 
betically, as well as by engineering 
fields. There is also a separate list of 
the War Standards, comprising assign- 
ments completed since the entry of the 
United States into the war, at the 
specific request of the Army, Navy, or 
industrial groups. American Standards 
Associaiion. 


Control-Tower Air Conditioning 


How to Air Condition an Airplane 
Control Tower. A brief description is 
given of the equipment and construc- 
tion methods used in providing air con- 
ditioning for an airport control tower. 
The various construction problems en- 
countered and the operation of the 
mechanism are discussed. Trane Weather 
Magic, May-June, 1945. 


Aero Research Technical Notes 


Flexible Bag Moulding with Acrodux 
4. A discussion is given of the tech- 
nique of molding resin-bonded plywood 
having curved surfaces, by the flexible- 
bag method. The bulletin outlines the 
requirements for a satisfactory adhe- 
sive, gives detailed directions for mix- 
ing and spreading the adhesive, and 
formulas for alternative mixes. Addi- 
tional ins ructions refer to the assembly 
time, the pressure requirements, and 
the temperature limits. Bulletin No. 
30, Director of Research and Develop- 
ment, Aero Research Limited, Duxford, 
Cambridge, England. 


Fairchild Packet Picture-Folder 

The Fairchild Packet is described 
briefly in a file-sized folder that con- 
tains a group of photographs illustrat- 
ing the capacity of the C-82 Packet for 
carrying large items of air cargo. The 
pictures show the construction of the 
cargo space on lines similar to those of 
a freight car, permitting the storage of 
large units, such as a military tank and 
an automobile. Sketches show the di- 
mensions of the airplane and methods of 
loading it. Fairchild Aircraft Division 
of Fairchild Engin: and Airplane Corpo- 
ration. 


Postwar Problems 


Do You Need Help On Your Postwar 
Products and Production? is the title of 
a leaflet explaining the services of an 
engineering organization that offers as- 
sistance in solving technical problems. 
It is explained that the organization ad- 
vises on a full range of manufacturing 
problems, from the layout of the plan 
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through product engineering, tooling, 
and production planning, to the deliv- 
ery of the finished product. The O. L. 
Woodson Company, Los Angeles. 


Pressure-Sealing Zippers 


New Openings for Tomorrow’s Avia- 
tion is a 4-page folder illustrating and 
describing the use of the pressure-seal- 
ing zipper closure designed to prevent 
the passage of gases or liquids. The 
construction, applications, and specifi- 
cations of the fastener are given. The 
B. I’. Goodrich Company. 


Improved Hydraulic Packing 


Weatherhead T-Ring Packing is dis- 
cussed in an 8-page leaflet. The fea- 
tures of this design of packing, intended 
to eliminate the damaging effect of 
extrusions into the clearance space are 
explained. Instructions are given for 
installation. Test data are tabulated. 
The Weatherhead Company, Cleveland. 


Tube-Forming Machine 

Vaill No. ? Tube End Forming Ma- 
chine is a catalog that describes bead- 
ing, flaring, flanging, expanding, reduc- 
ing, and changing the shape of metal 
tubing. The machine is described as a 
compact and powerful double-action 
hydraulic press, which operates auto- 
matically. The 8-page catalog explains 
the functions and operations of the ma- 
chine and its applications to a variety 
of work. Vaill Engineering Company, 
Waterbury, Conn. 


Sturtevant 


TORQUE 
WRENCH 
-HEAR-FEEL-SEE- 


This wrench “CLICKS” with Manage- 
ment because Reflex Torque Control is 
far faster and is uniformly accurate. 


it “CLICKS” with Operators too, be- 
cause it eliminates eyestrain and need 


for sustained close attention. 


it “CLICKS” with Tool 
Buyers, for it is fast un- 
der all working condi- 
tions (in badlight, blind 


Write for 
Bulletin ‘No. S.W. 1 
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Helicopter Catalog 


The Bell He pter—A New Kind of 
Flying is the title of an illustrated cata- 
log in which the manufacturer endeavors 
to remove some of the misconceptions 
that appear to exist in connection with 
helicopters and their potential uses. 
The principles of the Bell helicopter are 
explained al design, performance, 
operation, al tential uses for verti- 
eal-lift airer e discussed. Bell 
Aircraft Corporation. 


Forging Terminology 


Glossary of PF 
of 20 pages « 
tions of the t 
with forging 
and terms 
in forging p! 
tions are illust 
Kropp Forge ¢ 


Products for Aircraft Use 
B. F. Good 


is a combine 


ying Terms is a booklet 
taining a list of defini- 
rms used in connection 
erations. The words 
efined as they are used 
Some of the defini- 

ted by small sketches. 


Chicago. 


Aeronautical Products 
italog and buyer’s guide 
with engineering data, in condensed 
form. Among the products illustrated 
and described are some comparatively 
new special elopments that are find- 
ing wide applications in the industry. 
These include pressure-sealing zippers, 
the Flex-lock joint for making vibration- 
proof, leakpr couplings on “plumb- 
ing” lines, and Plastilock 500, a rubber 
cement that provides superior binding 
for metals, plastics, and wood. Other 
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pages show bullet-sealing fuel cells, de. 
icing equipment and abrasion 
airplane tires, airplane hose, and ageres. 
sory rubber products. Six pages ar 
given to tire data and two t 
The B. F. Goodrich Company 


shoes. 
veting, 


Results of Training Program 


Report on the Fairchild Maintenang, 
and Training Program for Arn 
Navy Personnel gives the deta 
instruction course provided 
and Navy trainees, for the p 
instructing them in the opera 
maintenance of aircraft ph 
equipment and in aerial pho 
work. Brief descriptions are given of 
the various schools operated, together 
with descriptions of the facilities and 
pictures taken in some of the classes, 
General outlines are given of the differ- 
ent syllabuses and courses. Fairchild 
Camera and Instrument Cor poration. 
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Production and Maintenance 
Suggestions 


McDonnell Bulletin, June 15, 1945, 
(1) A prick punch to be put in the 
trailing edge of a cowl die as the first 
operation on a drop hammer eliminates 
about 80 per cent of rework; (2) idea 
for making a sheet-metal clip approxi- 
mately three times stronger in tension 
and compression increases the rigidity 
of sheet-metal angle, channel, and 
stringer. 


Republic Aviation News, June 16, 
1945. (1) Improved method for level- 
ing thermocast blocks reduces time nee- 
essary for the operation and releases a 
machine for other work; (2) joggle stop 
gage reduces time for joggling cap strips; 
(3) air ejector attachment for cutting 
small bushings and spacers automati- 
cally ejects the part as it is cut and de 
posits it in a container; (4) use of a 
hand pump for oiling spare oleos assures 
thorough lubrication job. 


The Menasco Flying M, June 1, 1945. 
(1) Method of drilling and tapping the 
air valve hole in the main hydraulic 
cylinder eliminates the “out of round” 
condition; (2) tool-setting gage elimi- 
nates one chucking operation on the 
piston tube. 


North American Take-Off, June 16, 
1945. A special catch enables conveyer 
dollies to be easily attached to the 
chain on the engine runup line. 


North American Skywriter, June 8, 
1945. Cherry rivet shank cutter saves 
time and labor. 

Consolidated Vultee Volunteer, June, 
1945. Checking fixture for inspecting 
elevators. 

Oklahoma City Douglas Airview News, 
June 2, 1945. (1) Air lift for Walker- 
Turner radial drill press; (2) a guide to 
facilitate installation of soundproofing 
and also to hold soundproofing in place. 


The Pratt & Whitney Wasp Nest, 
June, 1945. Special fixture permits 
exact facing of the gun-drive bushings 
before the installation of studs and 
washing of the crankcase. 
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He's ridden that bulldozer 100 hours this week. He’s 
been bombed 18 times. He’s had just three hot meals. 
And he’s still riding that bulldozer. He and his outfit 
have turned a jungle into an airfield in just 7 days— 
and hacked a road through from the beachhead. 
These are the guys who built our airfields in China, 
in Alaska, in Guadalcanal, in Saipan, and on Leyte. On 
their shoulders our air forces have moved up and up 
and up until now they are hitting hard at the very heart 
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of Japan. These men of the Combat Engineers and Con- 
struction Battalions are every inch as much rugged 
pioneers as any man in our history books. In them today 
lies high promise for America’s tomorrow. 

Yes...this flinging of airpower round the globe has 
called for human pioneering on a scale never seen be- 
fore. And for industrial pioneering to match it...in ma- 
terials, in fuels and lubricants able to withstand un- 
dreamt-of extremes of temperature, altitude and speed. 


Riding high, wide....and Hopeful! 


A QUICK PICTURE of some of the startling new aviation fuels and 
lubricants pioneered by Esso Aviation Products... 


Univis J-43, a hydraulic oil that provides satisfactory operation of 
arcraft hydraulic mechanisms at temperatures varying from minus 
80°F. to above 150° F. 


Beacon Lubricant M-285, a grease that helps resist melting up to 
370° F. and yet operates freely at minus 67° F. 


&0 Aviation Oil—the only oil in the world to win approval from all 
leading American and British aircraft engine builders. 


to Aviation Instrument Oil—the first oil approved under Army-Navy 
Specification AN-O-4. 


The full list would run into scores of products, some developed in 
close conjunction with the Army and Navy and the Aviation In- 
dustry. Forty years practical aviation experience, the country’s 
largest research facilities and abilities back the promise that “You 
tan depend on Esso Aviation Products.” 


AVIATION PRODUCTS 
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Aluminum Alloy Body-- > r-----AN O-Ring Seal 


AN 10056 


/ 
‘-~Aluminum 


‘ 
Unit Construction Waker Gack Fittings 


ELECTROL’S 


CHECK VALVE 


Here's a check valve, meeting AN-V-5 specifi- 
cations, with a minimum number of parts. It 
provides hydraulic control lines long-life posi- 
tive sealing against return flow, requires no 
servicing, and is low in cost. It works equally 
well in simple circuits on personal aircraft or 
complex applications in transport and cargo 
plane hydraulic control. 

The two-piece valve body, of aluminum 
alloy, has integral AN 10056 fittings. Aspring- 
loaded aluminum wafer seal, guided in the 
valve body, seats directly on a standard AN 
o-ring fitted in with a slight initial squeeze. 
Only light spring pressure is required for pos- 


itive seating. Progressive design has elimi- : 


nated poppets, hardened and ground seats, 
and guide stems—all requiring expensive ma- 
chining and assembly. The result is a service- 
free valve design of high sealing efficiency, 
extremely effective at low pressures, yet 
equally adaptable to high pressures. 

Remember these design advantages when 
you select check valves for your present or 
postwar control systems. ELECTROL hydraulic 
control units: check valves, unloader valves, 
relief valves, selector valves and cylinders 
are now providing dependable wartime serv- 
ice around the world. They are manufactured 
in sizes to meet all aircraft hydraulic require- 
ments. Engineering service is available to 
help you solve your control problems. 


ELECTROL, INCORPORATED, KINGSTON, N. Y. 


LELTROL /* 


HYDRAULIC CONTROL DEVICES 
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The Consolidated Vultee Volunteer, 
May 25, 1945. A definite method for 
ietermining correct lengths and position 
{ power-control cables. 


Edo Weekly Log, April 25, 1945. 
\) A jig for insuring the correct dimen- 
jon between the angles of the strut 
diminates former hand-hammering op- 
aration and assures better job; (2) a 
gecial clamp for holding the “J’’ hook 
irill jig against the airplane float re- 
lyees amount of man power required 
jor the operation. 


Douglas Airview, May, 1945. (1) 

Milling fixture for boring and counter- 
wring increases rate of production by 
15 times; (2) drill jigs for loeating 
holes the same distance apart on all 
jwelage stations facilitates cloth strip 
ystallation; (3) change in design of 
blank dies and method for boring stif- 
ieners enables excess material to be cut 
out of part at bending edge and elimi- 
yates cracking at bend line; (4) instal- 
lation of new pipe lines, valves, and 
atra pump on the solvent system en- 
ables three tanks to be simultaneously 
fled, tested, and drained; (5) a 
traightaway gage for turret gun instal- 
tion facilitates installation of the guns 
ud improves their efficiency; (6) 
aster stands for nacelles facilitates 
landing of the nacelles and enables 
omen to perform the moving opera- 
tion; (7) mechanic’s workstand for en- 
gne mount and ring cowl permits oper- 
tor to adjust engine without help and 
protect the engine from propeller blast 
and weather; (8) method of welding 
tools made from carpenter’s Stentor and 
Graphmo saves time and steel; (9) 
mproved angles on milling cutter 
wapted for use on variety of extrusions 
diminates burring operation. 


In fitting together sections of the curved 
metal skin on the wings and fuselage of an 
airplane, a new type of edging tool enables 
the edges to be finished at the exact angles 
required. This small tool holds a file at any 
specified angle and can be attached either 
to a rigid bracket or a movable carriage. 
The tool was invented by an employee of 
The Glenn L. Martin Company and has been 
patented. 


Chance Vought News, June 28, 1945. 
Holding and riveting tool for installing 
nut plates on the pilot’s main instru- 
ment panel. 


Ryan Aerolite, June 16, 1945. Pour- 
ing molten Kirksite over the die in drop- 
hammer operations eliminates the use 
of rubber for preventing the part from 
being formed too severely in any one 
phase of the operations. 


North American Take-Off, June 22, 
1945. Quick-acting clamp aids in the 
setup of drill-grinding machines. 


Kellett News, June 15, 1945. (1) 
Substitution of dimpling for counter- 
sinking on aileron trim tabs; (2) mesh 
sereen with handle scoops grease and 
foreign matter from anodizing tanks; 
(3) anchor nut locator for fairing. 


Ryan Aerolite, June 2, 1945. (1) 
Improvement in welding table enables 
it to be used on flange nipple weld 
joint; (2) a vibration dampener for a 
spar mill eliminates vibration causing 
rough finish; (3) combination welding, 
cutting, and alignment jig for airplane 
clamp results in interchangeable parts; 
(4) special handle for lifting spar mill 
results in greater safety and a saving of 
time; (5) attachment of an angular or 
straight cutter jaw to a rivet squeezer 
eliminates hand clipping, speeds work, 
and results in a more efficient job. 


Douglas El Segundo Airview News, 
June 12, 1945. (1) Plastic coating ma- 
terial waterproofs master plaster pat- 
terns; (2) a router guide increases ef- 
ficiency of the operation in cutting 
holes in airplane access doors. 


Noorduyn Tale-Spin, June, 1945. 
(1) Boning fixture produces smooth 
finish and perfect fit, eliminates rework 
and reduces fatigue formerly experienced 
by operator; (2) machine cutter for 
cowl front skin performs accurate job 
and effects saving of time and labor; 
(3) jig for bending wire more quickly 
also results in a better and cleaner job; 
(4) burring device saves time and man 
hours, eliminates rejections, lessens 
fatigue; (5) roller instead of brush for 
use in painting bars, tubing, and sheet- 
ing is faster and more economical; (6) 
special anodizing process saves alu- 
minum wire, economizes on electrical 
energy, reduces number of necessary 
operations. 


years of age. 


ties will be sent on request. 


Library Facilities of the 


Institute of the Aeronautical Sciences 


To serve Institute members and others in the aeronautical industry, the Institute of the Aeronautical 
Sciences offers the facilities of: 


The W. A. M. Burden Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


The facilities of this library are available for reference study at the offices of the Institute. 


The Paul Kollsman Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


This library loans books without charge to members and others in the United States over eighteen 
Full information will be sent on request. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, Calif. 


This is a service and reference library for West Coast organizations. 


Full information as to its facili- 
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770RS FUEL PUMP MOTORS MAIN LANDING 


WESTINGHOUSE LONGER LIFE AIRCRAFT MOTORS... 
FOR EVERY AIR-BORNE APPLICATION 


Westinghouse pioneered in 
the development of aircraft 
motors . . . in research, de- 
sign, engineering. Using finest 
materials and manufactur- 
ing methods, Westinghouse 
motors for aircraft have kept 
pace with aeronautical prog- 
ress. They are light in weight 
and smallin proportion totheir 
ratings. A wide variety of sizes 
and ratings are available to 
meet individual requirements. 


This totally-enclosed motor 
with brake (top) has an inter- 
mittent rating of 14 hp, 7500 
rpm at 26 volts. Weight, 
2 pounds, 6 ounces. 


This totally-enclosed fan- 
cooled motor (center) is rated 
1/4 hp continuous, 9800 rpm, 
at 27 volts. Weight, 4 pounds. 


This open-type, blast-cooled 
motor (bottom) provides 11 hp 
continuously at 6000 rpm, 
26 volts. Weight, 461/2 pounds. 


Westin: nghouse 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


LANDING FLAP AC 
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MOTORS - BOOSTER MOIS 


A big OK has been given to electrical operation 
of important functions aboard Allied bombers and 
combat planes . . . thanks to the high efficiency 
and dependability of electrical distribution, air- 
craft motors and generators. An important portion 
of rotating electrical equipment is supplied by 
Westinghouse. There are two basic reasons: 


1, Westinghouse supplies a wide range of 
motors, generators, dynamotors and actuators. 
This equipment has been extensively tested in 
the Westinghouse high-altitude test chamber 
which reproduces accurately the conditions 
encountered by aircraft at altitudes as high 
as 50,000 feet. 


2. The high-altitude brush treatment ; 
developed by Westinghouse .. . has tre- 
mendously increased brush life in the strato- 
sphere. Under certain conditions ordinary 
carbon brushes wear away rapidly at strato- 
sphere levels, because of the loss of a lubricat- 
ing oxide film on the commutator. Westinghouse 
engineers developed chemical treatments for 
brushes that maintain this lubricating film. 


From combat planes, which engage in dog fights 
at 40,000 feet, to huge bombers which must 
fly at high altitudes for many hours, ‘Westinghouse 
has supplied a varied assortment of rotating appara- 
tus. The experience and skill developed by decades 
of Westinghouse leadership in motor design are 
yours today to help solve any motor application 
problem. Call your Westinghouse office, or write 


Westinghouse Electric Corporation, Lima, Ohio. 
J-03220 


CRAFT MOTORS 


FOR SUPERFORTRESSES! 
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Industry 


Turnbuckle Adjustment Set 


The Aero Tool Turnbuckle Adjust- 
ment Set consists of a turnbuckle wrench 
and two V-shaped retainers that are 
connected by a 12-in. length of link 
chain. When the retainers are dropped 
over the swaged-cable fitting, converg- 
ing “steps” in the retainers find their 
own adjustment automatically on any 
fitting from 3/;. in. to 11/15 in. in diame- 
ter. The weight of the chain holds 
them in position, and a setscrew is pro- 
vided for use when needed. The chain 
acts as a rigid bar against the simul- 
taneous clockwise and counterclockwise 
torque of the swaged cable fitting set up 
when the turnbuckle is turned, while its 
vertical flexibility permits adequate 
clearance in the tight spots. 

The turnbuckle wrench is self-ad- 
justing and the makers state that its 
grasping surfaces cannot scratch or mar 
the turnbuckle. The grip automatically 
tightens as the wrench handle is pressed 
down, automatically releases and slides 
smoothly around the turnbuckle to a 
new grasping position when the handle 
is raised. Aero Tool Company, Bur- 
bank, Calif. 


Eliminating Vapor from Cutting Fluids 
and Coolants 


A new low-cost means has been de- 
veloped for stopping and_ collecting 
vapor from oil or cutting fluids (arising 
from cutting, grinding, and similar oper- 
ations) and returning it to the source of 
its supply. The new vapor collector is 
for use on virtually any type of high- 
speed production machine tools em- 
ploying cutting oils or coolants, such as 
screw machines, thread grinders, center- 
less grinders, wet carbide tool grinders, 
ete. It employs a motor-driven multi- 
ple-blade fan to provide suction for 
drawing the vapor from the vicinity of 
the operator and the work. The vapor- 
laden air is sent against the inside sur- 
face of the spun-glass filter material 
where the vapor condenses and is col- 
lected in the pan, the cleaned air being 
recirculated into the working space. 
The collected fluid is returned to the 
sump or reservoir of the machine tool 
through the faucet provided on the pan. 

Having a suction capacity rating of 
500 cu.ft. per min., the collector is said 
to be capable of stopping all the vapor 
from the largest type of machine tools 
employing cutting or similar fluids that 
cause vapor and mist. Installation is 
quickly made with either ordinary sheet- 
metal pipe or flexible metal hose of 5-in. 
diameter which fits the inlet ftange of 


the collector and can be located near the 
source of the vapor. 

The standard motor to drive the fan 
and provide the suction is a !/3-hp., 
3,450 r.p.m., continuous-duty type, for 
operation on 220 volt, three-phase, 60- 
eycle a.c. Units for operation on power 
sources of other voltage and frequencies 
are available on order. Aget-Detroit 
Company, Ann Arbor, Mich. 


Molded Holder for Radio Crystals 


Quartz crystals, used in radio equip- 
ment to effect instant changes in pre- 
arranged wave lengths, are protected 
against moisture-laden atmosphere and 
shock by dimensionally stable, light- 
weight crystal holders, molded from 
water-resistant phenolic molding ma- 
terial. Chemically inert, this phenolic 
material, when molded, maintains the 
accuracy of the unit by guarding the 
quartz crystal against deterioration from 
moist salt air. Acting as a moisture 
barrier, the molded crystal holder pre- 
vents corrosion of the sensitive metal 
components of the assembly. Bakelite 
Corporation, Division of Union Carbide 
and Carbon Corporation. 


Airacomet at Smithsonian Institution 


Through an arrangement between 
Gen. Henry H. Arnold, Commanding 
General of the Army Air Forces, and 
the Smithsonian Institution, the No. 1 
model of the P-59 Airacomet series, still 
bearing its original camouflage paint, 
has been retired from active service after 
2'/. years of operation, and placed on 
permanent exhibition in the Smith- 
sonian Institution at Washington. 


Bendix Aviation Corporation’s new seg- 
mented rotor disc aircraft brake. 
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The XP-59 is stated to be the first air- 
craft of World War IT, in fact the only 
modern airplane, in the Aircraft Section 
of the Smithsonian Institution. It is 
displayed in position 6 ft. from the floor, 
with its landing gear in a retracted state. 
Bell Aircraft Corporation. 


Segmented Rotor Disc Aircraft Brake 


Following intensive laboratory and 
Army and Navy flight tests, which re- 
corded as many as 200 landings in 150 
flying hours, the “‘segmented rotor dise”’ 
aircraft brake is now in_ production. 
Weight savings as high as 500 lbs. on 
one of the larger experimental bombers 
were achieved by replacing a shoe-type 
braking system with a test installation 
of the new assembly. 

The “segmented rotor assembly 
consists of three major parts, the main 
carrier structure containing a hydraulic 
pressure chamber, piston, and hy- 
draulic seal; the lining carrier members, 
which are loosely keyed to the brake 
carrier; and the heat-absorbing ele- 
ments called “rotors,” which are in- 
stalled in sections or segments instead 
of in a continuous ring. 

Brake lining is riveted to carrying 
members to prevent them from rotating, 
but allowing them to slide laterally. 
The riveting is done in a manner that 
permits air to circulate easily through 
the brake. The “segmented”? con- 
struction of the rotors, which rotate with 
the wheel by means of key fastenings, is 
stated to eliminate warping and allow 
for greater heat absorption. Brake ad- 
justments on the system are made by 
three Allen-head screws outside the 
carrier. This makes adjustments pos- 
sible without removing the wheels. 

The new design is reported to be in 
production for the Northrop P-61 Black 
Widow night fighter and the Douglas 
A-26 attack bomber. Models developed 
for production range from a single disc 
9 in. in diameter to a triple dise 31 in. in 
diameter, in addition to other designs to 
meet specialized needs. Bendix Avia- 
tion Corporation. 


Wider Use for Electronic Recorders 


Increased industrial use of electronic 
recorders has been made possible by 
stepping up chart speeds of Electronik 
Pyro-Potentiometers. The standard 
speed electronic recorder, single- or 
multiple-point models, incorporates gear 
changes for speeds of 5, 10, 15, and 20 
in. per hour. Fast speed electronic 
models, single or multiple point, will 
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The inherent soundness of the NEW BENDIX 
dise brake design is demonstrated by its ability 
to meet the braking requirements of all types 
of planes. 

The same principles of construction are applied 
to brakes ranging from 9 in. to 31 in. in diameter 
and the same outstanding braking results are 
obtained regardless of the size or type of plane. 
In this new Bendix dise brake, heat absorbing 
elements called rotors turn with the wheel by 
means of keys fastened to the wheel itself. These 
rotors are made in sections rather than in a 
continuous ring which results in far greater ca- 
pacity for heat absorption, eliminating fading 
or warping of either rotating or fixed members. 
Also contributing to all around efficiency is the 
fact that this new design effects considerable 
weight reduction in wheel and brake assembly. 
Thus low hydraulic displacement and greater 
heat absorbing capacity combine to produce 
maximum braking effectiveness, 


Bendix 


PRODUCTS DIVISION 


BENDIX AVIATION CORPORATION 
SOUTH BEND 20, INDIANA 
Bendix* Landing Gear ¢ Bendix Pneudraulic* Shock 
Struts e Bendix Airplane Wheels e Airplane Brakes ¢ 
Hydraulic Master Cylinders and Power-Brake Valves 


make up the list of Bendix Landing Gear Equipment. 
*TRADE MARK 


RING REVIEW AUGUST, 1945 


braking effectiveness 


Design Features—fixed discs are faced with 
friction lining; lining is segmented in such a way 
as to scavenge lining dust and provide air circu- 
lation. Eliminates fading and gives greater braking 
force with less contact pressure. 

Rotating members, keyed to the wheels, provide 
large heat-absorbing capacity. 

Rotors are made in segments instead of a con- 
tinuous ring; this allows for heat expansion without 
warping or cracking. 


PRODUCT OF 


“Bendix 


AVIATION 


CORPORATION 
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have internally mounted gears for speeds 
of 10, 20, 30, and 40 in. per hour. 

The gears are changed by removing a 
screw and lifting the gears from the 
assembly. The new speed gears are 
then installed and the screw is replaced. 
Brown Instrument Company Division 
of Minneapolis-Honeywell Regulator 
Company. 


Checking Rough Surface Finishes 


A rough-finish measuring head has 
been introduced for checking the 
rougher surface finishes and waviness 
in metals, glass, plastics, plate, and 
painted materials. With the trend 
toward more rigid specifications and 
tolerances, particularly on turned sur- 
faces, this rough-surface analyzer is 
recommended as a complement to the 
original Brush Surface Analyzer. The 
new pickup and drive head accurately 
measures irregularities from 100 to 3,000 
microinches, peak to valley. It thus ex- 
tends the use and range of the Brush 
Surface Analyzer from 1 to 3,000 micro- 
inches. The Brush Development Com- 
pany, Cleveland. 


Portable Oxygen Plant 


A portable oxygen plant that can be 
flown to advanced bases has been de- 
veloped with the cooperation of the Na- 
tional Defense Research Committee, 
Clark Brothers Company, Inc., and the 
M. W. Kellogg Company. It can be 
disassembled into individual pieces, 
each weighing less than 3,000 Ibs., and 
small enough to be loaded into the cargo 
hatch of a C-46 transport. With no 
special supplies other than those ordi- 
narily found at such bases, such as gaso- 
line, oil, and water, the plant can be put 
into use filling oxygen cylinders within 
24 hours after it has been landed. The 
unit produces more oxygen than pre- 
vious plants almost twice its weight and 
a low operating air pressure of 100 lbs. 
makes it considerably safer than pre- 
vious plants. Its operation is so simple 
that enlisted men can be trained to run 
it in a week’s time. 


FROM FHE INDUSTRY 


The light weight of the Dri-Oxygen 
unit was achieved by aviation-type 
techniques of design. Light fittings 
and pipings are used throughout. Both 
the air-borne and trailer units are 
powered with lightweight aircraft en- 
gines. The Clark compressor requires 
no lubrication other than that supplied 
by segmental carbon rings on light alu- 
minum pistons running in highly pol- 
ished chromium-plated cylinders. This 
method has been used in the past with 
relatively slow compressors and water 
lubrication, but the compressor in this 
unit is high speed, its pistons traveling 
at the rate of 1,200 ft. per min. The 
same principle was used in the design of 
the compressor that charges the oxygen 
cylinders. Another feature that has 
made this unit possible was the develop- 
ment of a small but highly efficient ex- 
pansion engine, designed to operate on 
100 lbs. of air pressure. This engine, 
specially designed for the portable oxy- 
gen unit, has an efficiency of over 80 
per cent. 

The principal part of the unit is the 
6-ft. ‘cold box”? where oxygen is pro- 
duced by liquefying ordinary air, then 
allowing the liquid to boil in such a way 
that its oxygen and nitrogen vaporize 
separately. Temperatures of nearly 
—300°F. are required to liquefy the air 
by this process. One of the devices used 
in cooling the air to this low tempera- 
ture is a heat exchanger, of which there 
are 24 in the “‘cold box,” using a total of 
11 miles of thin copper ribbon, 0.15-in. 
wide. This construction has made it 
possible to keep the size of these ex- 
changers down to 5 ft. Clark Bros. 
Company, Inc., Olean, N.Y. 


Metric Gage Blocks 


The makers of Do-ALL precision gage 
blocks and instruments announce a new 
series of metric gage blocks designed to 
fill the needs of domestic and foreign 
manufacturers working in the metric 
system. These blocks are offered in two 
grades that correspond in accuracy with 
the English system. Inspection quality 
is guaranteed by the maker to be accu- 
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rate within +0.0001 mm. and working 
quality within +0.0002 mm. 

The set consists of 38 blocks plus 2 
wear blocks (of tungsten carbide in the 
inspection grade) and is capable of pro- 
ducing over 100,000 combinations rang- 
ing from 1.01 mm. to 100 mm.., in incre- 
ments of 0.01 mm. A special 1.005-mm. 
block in the set makes possible special 
combinations for closer tolerances when 
needed. 

Manufactured from high carbon 
chrome steel, the blocks are guaranteed 
by the manufacturer to exceed a hard- 
ness of 65 Rockwell C. A special aging 
process using alternate heating and 
freezing to —120°F. gives the blocks 
stability. Precision gage instruments 
to increase the application of the gage 
blocks are also available in the metric 
system. Continental Machines, Ince., 
Minneapolis. 


Curtiss SC-1 Seahawk 


The new single-seater scout plane, 
designated as the Curtiss SC-1 Seahawk, 
is reported to be a development of the 
Curtiss SB2C Helldiver dive bomber. 
Like the Helldiver, the Seahawk has a 
Wright Cyclone engine and a four- 
bladed hollow steel Curtiss propeller. 
The engine is a new nine-cylinder model, 
giving nearly three times the horse- 
power of the Kingfisher. The propeller 
has unusually wide “paddle-type’’ 
blades to give it the thrust necessary 
for high performance. 

The Seahawk has a_bullet-shaped 
fuselage and a large, stubby cowling for 
the engine. Wings are straight in the 
center section, with dihedral in the 
outer panels, and they fold back along 
the fuselage for storage on shipboard. 
Wing tips are square. A bubble canopy 
of Plexiglas covers the cockpit, giving 
the pilot 360° vision range. The Sea- 
hawk has a main float and two wing 
floats, although a landing gear can be 
substituted for ferry operations. Bombs 
are housed inside the float, which has 
bomb bay doors controllable from the 
pilot’s cockpit. The float can carry 
bombs or depth charges, or, when the 


The first of the Curtiss Seahawks (left), the Curtiss F7C-1, had a top speed of 150 m.p.h. when equipped with a 450-hp. Pratt & Whitney 


engine driving a two-bladed Standard Steel propeller. 


catapult duty. 
Propeller. 


This plane went into naval service in 1929 and could be equipped with floats for 
The latest Seahawk (right) is equipped with a nine-cylinder Wright Cyclone engine driving a four-bladed Curtiss electric 
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The dependability of molybdenum steels 
has been thoroughly established by their 
performance in aircraft engines. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e“CALCIUM MOLYBDATE” 
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pilot wants more range, he can load the 
float with auxiliary fuel tanks instead 
of bombs. 

The plane is based on a cruiser or 
battleship from which it is catapulted. 
It has two chief functions. The first of 
these is spotting. The SC-1 can spot 
enemy fleet units and send warning back 
to the parent ship. When the fleet is 
supporting landing operations, the plane 
can spot gunfire at enemy bases and di- 
rect upon them Allied artillery and 
bombs. The Seahawk’s second chief 
function is search-rescue missions. On 
rescue missions a bunk can be arranged 
back of the pilot’s seat, into which a 
man can crawl. 

The propeller is a four-blade Curtiss 
unit, the blades of which are of hollow 
steel construction. The blades also 
feature the flanged-shank system of re- 
tention recently announced by the 
manufacturer’s Propeller Division. This 
newly designed retention system is re- 
ported to be 15 per cent lighter than the 
old threaded type and is about 25 per 
cent stronger. Curtiss-Wright Corpora- 
tion. 


Sealing Compound 


A synthetic resin, oil-base material for 
sealing joints and seams of floats and 
pontoons, and for coating or impregnat- 
ing joint tape for water and airproofing, 
is being marketed to the aviation in- 
dustry as No. 1780 Marine Batten Dol- 
finite. Possessing sealing quality and 
resistance to gas, water, and vibration, 
it is reported to be noncorrosive and to 


OPPORTUNITIES FOR 


ENGINEERS AND DRAFTSMEN 


Pratt & Whitney Aircraft, in maintaining leadership in the 
expanding aircraft power plant field, requires qualified 
persons, preferably younger men, to participate and grow 
with its expanding engineering program on gas turbines 
and internal combustion engines. 


DEVELOPMENT ENGINEERS 


Mechanical and Aeronautical 

(Civil and Electrical Engineers with 

related experience may also quality.) 
For engineering activities relating to the design, development and 
Production of all types of aircraft power plants. 


DESIGNERS 


Te make original designs of power plant mechanisms, assemblies 
and to work out variations or improvements in current designs. 


DESIGN ANALYSTS AND CHECKERS 


Te analyze layout and detail drawings of aircraft power plants for 
accuracy of detail, calculations, material lists and specifications. 
investigate drawings to insure completeness of information from 
the manufacturing, tooling and inspection standpoint. 


DRAFTSMEN 


To prepare layout, assembly drawings or detail drawings for new 
designs or design changes for aircraft power plants following speci- 
fications, general instructions or sketches. 


EXPERIENCE WITH AIRCRAFT ENGINES 
DESIRABLE BUT NOT REQUIRED. 


Address letters to Engineering Department stating age, 
marital status, details of education, experience and draft 
classification, 


PRATT & WHITNEY AIRCRAFT 


East Hartford 8, Connecticut 
Applicants must conform with war manpower commission regulations. 


FROM THE INDUSTRY 


have no deterioriating effect on alumi- 
num, aluminum alloy, stainless steel, or 
other alloy metals. 

No. 1780 is of semiliquid consistency, 
slow setting, and can be brushed or 
forced into seams. It will withstand 
—60°F. and 200°F. temperatures with- 
out oozing or sagging, remaining tacky, 
flexible, and elastic. The Dolphin 
Paint and Varnish Company, Toledo, 
Ohio. 


Fire-Resistant Upholstery Fabric 


A fire-resistant, plastic-coated up- 
holstery fabric, developed for aircraft, 
tanks, and ships, is expected to find 
wide postwar usage also in boats, res- 
taurant seats, and office furniture. The 
fabric consists of a flameproofed cotton 
cloth base with a flexible fire-resistant 
surface coating of synthetic resin. The 
material will char in contact with a 
flame but will not support combustion. 
When the flame is withdrawn, there is 
no afterglow. The fabric is described 
as being so pliable that it will not crack 
in a flexing machine test at —30°F. 

The biggest problem solved in meet- 
ing military needs for the material was 
to discover the proper combinations of 
fire-inhibitive softeners which would 
also impart good flexibility to the coat- 
ing. Three so-called plasticizers are 
used. The material, known as P.C. 
“Cavalon” plastic-coated fabric, will be 
available in a range of colors, grains, 
and finishes when war demands are met. 
E. I. du Pont de Nemours & Company, 
Ine. 


Nonlinear Potentiometer 


A new nonlinear wire-wound poten- 
tiometer is claimed to have the highest 
degree of operating accuracy of any 
similar instrument. While its accuracy 
depends, of course, on the shape of the 
desired curve of resistance versus rota- 
tion, the maximum actual error in re- 
producing the desired curve with this 
potentiometer is said to be far less on 
each particular job than ever before 
attained, reaching consistent tolerances 
of 1/2 per cent or better for certain 
curves. The higher accuracies are ac- 
complished through new principles in 
design and precision manufacture. 

Features of the new variable resistor 
include great flexibility for reproducing 
any desired curve within certain limits; 
small size; long life with sustained 
accuracy; and ability to replace more 
costly alternative circuits and com- 
ponents. 

It is suggested that replacement of 
linear potentiometers with the non- 
linear device would reduce expenses 
through elimination of eccentric gears. 
This replacement would make possible 
the use of uniform scales and give 
greater accuracy by removing backlash. 

The new potentiometer was developed 
for use in bridge T attenuators in an air- 
borne electronic computing gun sight. 
At present, it is produced in standard 
size with a 17/s-in. outside diameter, 
but additional sizes are planned. The 
current model can be used singly or 
stacked to as many as 18 on one shaft. 
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Linear units also are available. Fair- 
child Camera and Instrument Corpora- 
tion. 


New French Transport Plane 


The Bloch 161 is entirely metal 
plated, with underslung wings having a 
span of 98 ft. It has a cruising speed of 
270 m.p.h. at 7,500 ft., and can climb 
to a height of 25,000 ft. It is powered 
by four Gnome and Rhone engines. 
Flown by a crew of five, this transport 
plane is expected to be useful for both 
wartime and peacetime needs. It can 
carry 60 seated men, 18 wounded men 
in berths, or 45 fully equipped para- 
troopers. As an air liner it can carry a 
load of 33 passengers and one ton of 
luggage or freight for a nonstop flight 
of 550 miles. French Air Ministry. 


Current Recorder for Resistance- 


Welding Electrodes 


A new current-force recorder for re- 
cording current and force in resistance- 
welding machine electrodes is designed 
for use in welding research and for the 
periodic checking of welding machine 
performance. The new recorder is in- 
tended to be helpful to users of energy- 
storage type welding machines for 
determining when forge pressure is ap- 
plied to the work with respect to the dis- 
charge of welding current. In addition, 
the recorder permits resistance-welding 
machine users to comply with Navy 
Specifications, Navaer PW-6A, Bureau 
of Aeronautics, Specifications for the 
Spot Welding of Aluminum Alloy, for 
Class A Spot Welding. 

The recorder consists of an amplifier- 
oscillograph unit and a special electrode 
holder.. The amplifier-oscillograph unit, 
which operates from a 115-volt, single- 
phase, 60-cycle power source, is com- 
posed of a single-channel amplifier, an 
oscillator, a power unit, and a small 
magnetic oscillograph, all housed in a 
metal case. This unit simultaneously 
records a timing wave, the rapidly 
changing electrode force, and the elec- 
trode current of the welding machine 
while a weld is being made. The record 
produced by the recorder also indicates 
squeeze time, the duration and magni- 
tude of the welding current, the rate of 
risé of forge pressure, and the hold 
time. 

Thespecialelectrodeholderis equipped 
with strain gages for measuring com- 
pressive strain, which is a measure of 
the force in the electrode, and a built-in 
shunt for diverting from the electrode a 
proportional amount of current, which 
is used to operate an _ oscillograph 
ralvanometer. 

In operation, a 5,000-cycle voltage 
from the oscillator is applied to two 
points on the strain-gage bridge circuit, 
and the output from the two opposite 
points is a measure of the force on the 
electrode. The output of the bridge is 
fed into the amplifier, which amplifies 
the modulated carrier and rectifies and 
filters the amplified output. The out- 
put is then fed to the oscillograph, where 
the record is made. The welding cur- 
rent and a 60-cycle timing wave are re- 
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WEATHERHEAD 
U-RING PACKING 


The efficiency of the T-ring Pack- 
ing assembly is shown by the three 
cross-sectional panels below. 


1) Packing before 
pressure is applied. 
Note clearance be- 
tween the flanges and 
the guard rings. 


& Packing upon im- 
mediate application of 
pressure which swells 
the flange under the 
farther guard ring and 
against cylinder wall. 


&) Full application of 
pressure. Guard rings 
are heldtightly against 
cylinder wall — no 
binding or jamming. 


Look Ahead with 


The problem of properly sealing fluids in many types 
of machines is an important one. The new, improved 
W h Hy d Weatherhead T-ring Packing, recently patented, 

e a ft e r e a meets the requirements for both standard and special 
applications. This seal is available in two types and 
Plants: Cleveland, Columbia City, Ind., Warsaw, Ind., Los Angeles in sizes varying from ‘% inch to 4 inch O. D. For in- 


Canada—St. Thomas, Ontari : : i 
- os formation or literature write or phone any Weather- 
head branch office. 


BRANCH OFFICES: NEW YORK + PHILADELPHIA + DETROIT + CHICAGO «+ ST. LOUIS ¢ LOS ANGELES 
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corded simultaneously on the 31/2-in. 
paper record. General Electric Com- 


pany. 


Graphite-Base Lubricant for Spark 
lugs 


A graphite-base lubricant is credited 
with eliminating spark-plug seizing and 
thread-galling in engines using high 
octane fuel. It has been approved by 
the Air Technical Service Command of 
the Army Air Forces for use on spark 
plugs in all B-24 type airplanes. Now 
identified as Mobilgrease Aero SP, the 
lubricant is easy to apply and can be 
spread smoothly over the surface of the 
threads of both the adapter and the 
spark plug. It is reported that after a 
run-up test it was discovered that the 
remaining film of this new graphite- 
base lubricant was more evenly distrib- 
uted over the entire thread surface, 
whereas the mica-base compound pre- 
viously used had accumulated at the 
thread base and became so dry and 
caked that even specially designed 
torque wrenches would not loosen them. 
General Petroleum Corporation. 


Bellows for Various Uses 


Designed to the customer’s specifica- 
tions, Autoflight bellows are made 
from stainless steel, phosphor bronze, 
beryllium copper, brass, or special 
alloys. 

These units, made in many sizes, are 
used as temperature-regulator elements 
converting pressure effects into con- 
trolled movement, as pressure and shaft 
seals, as mechanical actuators, and as 
volume-expansion compensators. 

Complete control units, such as 
pressure switches incorporating Auto- 
flight bellows, are also available on short 
notice. G. M. Giannini & Company, 
Inc, Autoflight Division, Pasadena, 
Calif. 


Moisture-Resistant Packaging Material 

A new packaging material for the 
moisture protection of airplane engines 
and replacement parts utilizes alumi- 
num foil and a film with a plastic base. 
Designated as Metalam No. 140, the 
material consists of aluminum foil 
laminated on both sides with Vitafilm, 
which is produced from a vinyl resin. 
The aluminum foil increases the mois- 
ture resistance of Vitafilm. 

Metalam 140 is said to be easily and 
quickly sealed with heat. It is credited 
with protecting engines and replace- 
hent parts for as long as 9 months when 
coupled with the moisture-absorbent 
properties of silica gel. The Goodyear 
Tire & Rubber Company. 


Tire-Testing Machine 

One of the world’s largest tire-testing 
machines will be used to conduct de- 
flection and other tests on large pneu- 
matic tires for airplanes and earth- 
Moving equipment. Designed specifi- 
tally for tires upon which pressure can 
be exerted up to 600,000 lbs. when 
hecessary, the machine can also be em- 
ployed for any type of tensile or com- 
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pression work within its dimension and 
load-capacity limits. 

Hydraulically operated and supplied 
with three load ranges, the machine has 
a clear width of 6 ft. between columns 
and will accommodate tires or other 
test specimens measuring up to 12 ft. 
in length or height. Power for opera- 
tion of the machine is supplied by a 
motor for driving the screws and locat- 
ing the height of the crossheads. The 
unit also has a smaller motor for de- 
veloping hydraulic pressure for the load- 
ing cylinder. 

Looking toward the future, the ma- 
chine is expected to provide tests to 
determine deflection characteristics of 
any type or size of tire which can be 
foreseen at present. The Goodyear 
Tire & Rubber Company. 


Air-Powered Pumping Unit 


Model 132B-A air-powered pumping 
unit was designed specifically for use in 
handling aviation fuels and lubricants 
inside hangars where it was necessary 
to eliminate all possible fire hazards. 
The air motor is designed to eliminate 
the possibility of explosion or fire that 
is present where gasoline engine or elec- 
tric motor power is used. It operates 
on 80 lbs. to 100 lbs. air pressure and re- 
quires 48 cu.ft. per min. at full throttle. 
Its capacity in aviation gasoline is 20 
gal. per min.; aviation hydraulic oil, 
15 gal. per min.; and aviation engine 
oil, 5 gal. per min. 

The pump is of the rotary vane type, 
having 1'/y-in. suction and discharge. 
The air motor is multivane, with a hard- 
ened steel rotor. It develops 1.4 hp. 
at 810 r.p.m. Harman Rotary Pump 
Company, Los Angeles. 


New Electrode for Welding Cast Iron 


“Harcast’’ is an all-position mild steel 
electrode for welding and repairing cast 
iron. It is said to fuse well with either 
mild or medium carbon steel, making it 
suitable for joining cast iron with other 
types of steel. With a yield point of 
50,000 lbs. per sq.in., the deposited 
metal has an ultimate tensile strength 
of 60,000 Ibs., roughly double that of a 
good grade of cast iron. 

Usable with either a.c. or d.c. ma- 
chines (straight or reverse polarity on 
d.c.), Hareast works well at low amper- 
age, thus minimizing the dilution effect 
at the fusion zone and permitting a 
higher quality of machining. Reverse 
polarity on direct current produces a 
smooth bead with deep penetration. 
On d.c. straight polarity, penetration is 
less, higher beads are built, and there is 
less spread in the fusion zone. In either 
case—as with a.c.—Harcast is credited 
with assuring a sound, deep weld for any 
good grade of cast iron. Harnischfeger 
Corporation, Welding Division, Mil- 
waukee. 


Air Switch and Flight-Hour Meter 


Automatic recording of actual flying 
time of any aircraft is the function of 
the Hobbs flight-hour meter and air 
switch. The meter is quite similar to 
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the manufacturer’s engine-hour meter, 
which is used to indicate hours of engine 
operation. It has three hands, one 
making a complete revolution in 10 
hours, the second in 100 hours, and the 
third in 1,000 hours. 

The meter can be mounted on the 
instrument panel or placed out of sight 
of the operator if desirable. Its opera- 
tion is automatically controlled by the 
Hobbs air switch which is mounted on 
the inspection plate on the wing and is 
actuated by the air pressure developed 
when the plane, at take-off, reaches a 
speed of approximately 40 m.p.h. Con- 
tact is maintained while in flight. When 
landing, and speed reduced to less than 
40 m.p.h., the switch automatically 
goes to “off” position. 

The Hobbs flight-hour meter is made 
for 6, 12, or 24 volts, d.c. It measures 
approximately 27/, in. by 2'/> in. and 
weighs 8 oz. John W. Hobbs Corpora- 
tion, Springfield, 


The Howe Scale Company's special cargo 
scale. 


Cargo Scale Light Enough to Carry 
board Airplanes 

A special cargo scale having a capacity 
of 5,000 Ibs., weighs 185 lbs. It has been 
so designed that it can be carried aboard 
planes for use at poorly equipped air- 
ports. The result was accomplished 
through compact design and the use of 
heat-treated aluminum for all of the 
castings. Two beams are provided on 
the scale, the lower of which is gradu- 
ated in units of 2 lbs. The platform 
measures 24 by 36 in. 

The manufacturer also produces spe- 
cial and standard aircraft scales for 
weighing complete planes, for wing and 
tail weighing, propeller balancing, meas- 
uring oil and fuel consumption, engine 
testing, production control, and the 
counting and weighing of parts. The 
Howe Seale Company, Rutland, Vt. 


Comments on Broaching in Aircraft 
Production 


A lengthy discussion of the broach- 
ing process is given in a 16-page loose- 
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New Alloy Adds Thousands of Miles to Valve Life! 


THE consistent increase in power output of modern 
aircraft, marine, and automotive engines — involving 
higher temperatures and greater stresses—has been a 
constant challenge to the metallurgist to develop valve 
materials which would deliver satisfactory perform- 
ance under increasingly severe operating conditions. 
As a result, valve development has not only held its 
own with ever more exacting engine requirements, 
but it has actually doubled and tripled the normal life 
span of engine valves. 


With this announcement The Eaton Manufacturing 
Company makes an important addition to its long 
list of contributions to improved valve performance. 
Many of these contributions have been basic “‘firsts” in 
valve design, metallurgy, and manufacturing methods. 


Eatonite is a heat-resistant, corrosion-resistant, and 
wear-resistant alloy which is readily applied to valve 
faces by conventional welding methods. In extensive 
comparison tests conducted both in the laboratory and 
in the field, valves and valve seat inserts faced with 
Eatonite have invariably shown marked superiority. 
In addition to its remarkable physical properties, 
Eatonite comes well within practical limits from the 
standpoint of cost, adaptability, and ease of application. 


Eatonite has already made a distinguished contribu- 
tion to the efficiency and life of power plants in mili- 
tary aircraft, ships, and combat vehicles; it is destined 
to influence the whole aspect of valve life and efficiency 


in the engines of tomorrow. 


EATON 


EATON MANUFACTURING COMPANY 


General Offices: 


Cleveland, Ohio 


Plants: Cleveland, Detroit, Saginaw, Marshall, Battle Creek, Lawton, Vassar, Massillon, Windsor (Canada) 


SUPPLIERS OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 
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leaf treatise outlining the history of the 
process, specific examples of it in war 
production, and the use of broaching in 
postwar production. The writer re- 
views the development of broaching 
tools, machines, and techniques, and 
gives numerous examples of the solution 
of difficult problems through the use of 
the method. Among the examples are 
several instances involving the applica- 
tion of broaching in the production of 
intricate aircraft parts. The Lapointe 
Machine Tool Company, Hudson, Mass., 
and Edgware, Middlesex, England. 


Electrical Actuators on Thunderbolt 
Dive Flaps Overcome Air 
Compressibility 


The dive-flap installation on the P-47 
Thunderbolt includes two Lear Rotary 
Actuators that are connected to the flaps 
by means of levers and rods, flexible 
shafting, angle drives, bulkhead con- 
nectors, limit switches to control the ex- 
tent of travel of the dive flap, a relay, 
and a circuit protector, connected with 
the switch in the cockpit. There is a 
lear 206B actuator in each wing. The 
actuators are interconnected by flexible 
shafting, through angle drives and cou- 
pings. This interconnection provides 
synchronization and emergency power 
30 that in case one actuator motor is 
damaged by gunfire the other can drive 
both flaps. 

The Series 206B Rotary Actuator 
that powers these dive flaps is designed 
for heavy-duty loads up to 650 lbs.-in. 
with a normal load of 250 lbs.-in. It 
operates at 26 r.p.m. It is powered by 
the “D” frame Lear motor, and the 
Lear Fastop clutch, which is standard 
equipment on this actuator, provides 
accurate positioning. The complete 
power unit weighs less than 8 Ibs. Lear 
Incorporated, Piqua, Ohio. 


Lockheed P-38 Lightning Pathfinder 


The Pathfinder is a modified Lock- 
heed Lightning fighter that carries equip- 
ment stated to be so effective that 
lightning fighter-bomber sorties have 
been able to wipe out invisible enemy 
targets. 

The Pathfinder’s elongated metal and 
plastic pilot’s nacelle is cylindric and 
blunt. It has instruments that are ad- 
vanced over those of the earlier ‘droop- 
snoot” Lightning which contained all 
the standard bombing and navigational 
equipment of a heavy bomber. 

Like the ‘‘droop-snoot,” the new craft 
8a two-man airplane. In addition to 
the pilot, the plane carries a bombing 
operator in its specially constructed 
hose. It carries 4,000 lbs. of bombs on 
underwing shackles. Lightning ‘“‘bomb- 
es” are also fitted for effective strafing 
ulter bombs have been directed to the 
larget. 

The four 50-cal. machine guns and 
me 20-mm. cannon located in the 
tose have a concentrated fire power ca- 
pable of sinking warships. The Path- 
inder was developed at the manu- 
lacturer’s Dallas Modification Center. 
ockheed Aircraft Corporation. 
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Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements os 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


Turret Drill Head with Indexing Depth 
Stop 


Model No. 275, one of three new six- 
spindle turret attachments for drill 
presses, features a type of indexing 
depth stop designed to control the drill- 
ing depth of each of the six spindles of 
the turret head. The depth-stop mech- 
anism, which is completely enclosed, 
comprises a cylindric drum carrying six 
adjustable stops that are easily posi- 
tioned through an opening in its alumi- 
num-alloy housing. The drum is geared 
to the turret head and automatically 
indexes when the turret head is turned. 
Thus an adjustable stop is brought into 
control position when its corresponding 
turret spindle is indexed to operating 
position. No. 1 Morse Taper precision- 
ground spindles are another feature of 
this new turret head. The spindles are 
of one-piece construction, hardened and 
ground to a precision of 0.0002 in. 

Two other improved modéls also are 
available for immediate delivery. These 
units are Model Nos. 274 and 273. 
Model 274 is identiexi to Model 275 but 
is not equipped with the indexing depth 
stop. Model 273 is also identical to 
Model 275 except that it is provided 
with solid, one-pieze, precision-ground 
spindles having cither No. 2 or No. 33 
Jacobs Tapers to fit corresponding 
Jacobs chucks, instead of the No. 1 
Morse Taper spindles, and it is not 
equipped with the indexing depth stop. 
These turret heads are designed to fit 
practically all types of medium-sized 
drill presses having quill diameters from 
13/, in. to 23/, in. Madco Products, 
Inc., New York. 


Gages for Adjusting Throttle Systems 


A simple method for adjusting the 
throttle systems from the pedestal to the 
engines in airplanes has been made 
possible through the use of a series of 
new gages. They have proved partic- 
ularly valuable in simplifying main- 
tenance work on planes in the field when 
a carburetor change proved neces- 
sary. 

The new tools are small, calibrated 
gages, one for each carburetor, and an 
additional one for the engine-throttle 
control levers in the cockpit. In the 
case of Martin Marauders, the set for 
field work consists of one for each of 
two carburetors and one for the control 
lever. They are calibrated to syn- 
chronize both engines at idling speed, 
at 1,000 r.p.m. and 1,900 r.p.m.; and 
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at 40° and 50° manifold pressure, which 
are the important operating settings 
for the type of engines used in the 
Marauders. 

The tools are simple to use. The 
throttle levers are locked at one of the 
desired check points as marked on the 
pedestal gage. Then the rods and 
cables are adjusted to the comparable 
setting on the gage at the carburetor. 
This results in a standard setup for all 
planes of a single type and makes it 
relatively easy to adjust the throttle 
system at any time a test or check is 
necessary. 

The new tools have proved partic- 
ularly valuable as test timesavers, since 
engines now can be synchronized in 
approximately 30 min. Before they 
were put into use, the work took from 
one-half to 3 days to complete. In addi- 
tion, the new gages eliminate all guess- 
work on the part of the mechanics when 
adjustments are made. The Glenn L. 
Martin Company. 


Photographic Measurement of 


Take-Off Distance 


An “error-proof”’ photographic 
method to measure take-offs and land- 
ings of airplanes is based on a ‘‘camera- 
enclosed grid” exposed on motion- 
picture film. 

The motion-picture procedure was 
adopted because the successive frames 
of the film could be arranged in various 
forms and studied for the measurements 
of distances traveled by the plane. The 
mechanical recordings of the camera 
were found to be far more accurate than 
those of several individual observers 
with theodolites. From a careful check 
of problems in the older methods, it was 
concluded that a “camera-enclosed 
grid’ was the only practical solution. 
After considerable experimental work 
with many kinds of equipment, the in- 
ventors found a simple method whereby 
the film was double exposed, first to a 
specially prepared grid, then to the air- 
plane moving along the runway. 

To obtain the grid, a sheet of glass 
was coated with an opaque substance, 
and vertical and horizontal parallel 
liaes evenly spaced were scribed through 
tne opaque coating with a sharp instru- 
ment. Placed before an even source of 
light and photographed, a grid com- 
posed of white lines resulted on the posi- 
tive film. The film was not developed 
after exposure to the grid but was re- 
wound and used in the camera for a 
second time so as to superimpose the 
picture of the moving airplane on the 
grid. 

The camera, fitted with a wide-angle 
lens, was loaded with the grid-marked 
film and set up to remain stationary at a 
predetermined distance not less than 
500 ft. from, and at right angles to, the 
runway on which the airplane was oper- 
ating. Arranged in the field of the lens, 
close to the edge of, and parallel to, the 
length of the runway, two or more 
markers or flags were set up at intervals 
of 100 ft., in front of the camera. As 
the airplane, moving along the runway 
for take-off, approached the field of the 
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» EVERY PILOT who wings his 
' Liberator or Fortress over Ger- 
many or Japan knows what the 
joker in Air Power is. 

Every ground crewman whose 
job is to keep a Mustang, Thun- 
derbolt, or Corsair in hair-trigger 
fighting trim knows what it is. 

Every aircraft engineer who 
-ever saw: the inside of a wind tun- 
nel knows what it is. 


Do you know the joker in Air Power? 


It’s very important that you should. For, partly because America 
forgot it during the prewar years, we came terribly close to losing 
this war right at the start. 

But now we are winning the war, largely because a few far- 
sighted men knew what the joker in Air Power was. 


So simple=so easy to forget 


The joker in Air Power is TIME—the heart-breaking months 
and years it takes to design, to build, and to perfect a plane 
to the point where it becomes an efficient, service-tested 
battle plane, ready for action. 


For example, America’s first four-engine, long-range bomber 
was born back in 1934. 
But when war was declared, some 7 years later, this bomber was 


not even then ready to go into action as the potent fighting weapon 
it is today. 


True, the first model was flown in the summer of 1935. The 
aircraft engineers knew then that the basic design was good. 
But between the first “‘prototype” and the current model, 
there have been more than 4000 changes, involving over 4 million 
engineering hours. 
Even by working with desperate speed, it has taken years 
to smooth out the “‘bugs’’—to give our Air Forces this heavy 


long-range bomber, so urgently needed, in its most efficient 
form. 


There aren’t many short cuts 


When the war clouds grew blacker over Europe, the U. S. 
Army Air Forces came to Consolidated Vultee with the re- 
quest for still another four-engine heavy bomber. 


Shortly afterward—in 1939—the B-24 Liberator was born. 


But, even with Consolidated Vultee’s long experience in 
building mammoth sea planes, it took over 3 years, over 1 mil- 
lion engineering hours, and more than 5 million hours to tool up 
the plants, before the Liberator was ready to go into action 
as one of America’s most devastating, heavy bombardment 
weapons. 

Similarly, it took 5 years to develop one of this war’s fore- 
most fighter planes from drawing board to final test flight 
and mass production. 


And one of the country’s greatest aircraft engines has taken 
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11 years to develop—and ever since the war started, it’s been 
undergoing change after change to increase its horsepower 
still more. 


. America 1941—a second-rate power 


Many other examples could be cited. But there is no need to 
labor the point. 


The truth of the matter is that America was caught napping. 
The nation which invented the airplane was woefully un- 
prepared to defend itself against Axis air power. We had become 
asecond-rate power in the air. 

And the Axis knew it. They knew that under normal condi- 
tions, it takes from 3 to 7 years for a plane to progress from 
drawing board to combat duty. 

What they overlooked was the undreamed-of capacity of the 
American people, and the American aircraft industry, to do the 
impossible. 

Starting almost from scratch, we have been able to design, 
build, and deliver war planes by the tens of thousands—an air 
armada overwhelming in its might and superiority, as of today. 
But remember, the elapsed time has been five years! 


“Hot” today —obsolete tomorrow 


But in aerial warfare, the nation that depends on mere quantity 
and present-day superiority of its planes cannot win. That is one 
reason why Germany lost the Battle of Britain in 1940. 
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Progress in aeronautics is now so rapid that today’s “‘hot- 
test” combat plane is virtually obsolete tomorrow. Its quality 
must constantly be improved—to keep it superior to the 
enemy’s ever-improving planes. 

And it must be replaced, with all possible speed, by new 
planes now on our drafting boards, in our wind tunnels, or 
undergoing their test flights. 


These are facts which an alert America should not, must 
not forget. 


Another fact to keep in mind 


If we are attacked again, there will probably be no warning 
whatever—no time to prepare. 


There will be no other nation to hold off the enemy, as 
Britain did this time, while we frantically build up our power 
in the air. 

And the attack will most certainly be made with new and 
even more terrible airborne weapons. 
We must be ready, and able, to protect ourselves from such attack. 

Air Supremacy alone cannot win a war, and may not in 
itself prevent another war. But as long as we maintain our 
strength in the air, no aggressor nation in its right mind will dare 
think of attacking us. 


Air Power is Peace Power 


The backbone of Air Supremacy is a strong, independent 
competitive aircraft industry, constantly working in research, 
in the improvement of production technique, and in the 
development of still finer planes. 

But we must understand that Air Power is a combination of all 
these things: a postwar Air Force, commercial air transport, 
a strong supporting aircraft industry with permanent facilities 
to meet any emergency, widespread personal flying, and a 
national air-minded way of thinking. 

When we understand this, we begin to realize that Air Power can 


be one of America’s soundest investments in the interests of a 
lasting peace. 


LET’S KEEP AMERICA STRONG 
IN THE AIR! 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


San Diego, Calif. 
Vultee Field, Calif. 


Tucson, Ariz. 
Fort Worth, Texas 


Fairfield, Calif. New Orleans, La. Wayne, Mich. 

CONVAIR MODEL 37 UBERATOR UBERATOR EXPRESS CORONADO 

Pon American Clipper  4-engine bomber transport patro! bomber 


Nashville, Tenn. 
Louisville, Ky. 


Miami, Fla. 
Member, Aircraft 
War Production Council 


Dearborn, Mich. 
Allentown, Pa. 
Elizabeth City, N.C. 
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IT’S DRAGGED over rough concrete, 
through metal shavings, grease, and 
water. It’s coiled, twisted, and 
stepped on. But this tough, flexible 
cord stands the gaff. It’s a Whitney 
Blake portable tool cord—approved 
by Underwriters Laboratories, and 
protected with VINYLITE plastic 
insulation! 

The dielectric strength of this 
modern insulation permits the small 
diameter construction important to 
many instrument applications. And 
VINYLITE plastic wire and cable in- 


IN FLEXIBLE CORDS 


sulation has remarkable resistance 
to abrasion and impact, oils, grease, 
alkalies, most acids, and the aging 
action of air and sunlight. Some 
types arenon-flammable, others slow- 
burning. All remain flexible at low 
temperatures. Thin-wall construc- 
tion permits a greater number of 
circuits in existing conduits — and 
VINYLITE plastic insulation can be 
madein colors for quickidentification. 

VINYLITE plastic insulation is 
bringing widespread improvements 
to the makers of electric and elec- 


TRADE-MARK 


tronic equipment, public utilities, 
construction concerns, and manufac- 
turers of marine, automotive, and 
airplane products. Adopt it for your 
own requirements. Write for book- 
let 12-VR, “VINYLITE Plastics for 
Wire and Cable Insulation.” It’s 
yours for the asking. 


BAKELITE CORPORATION 


Unit of 
Union Carbide and Carbon Corporation 


UCC) 


30 East 42Np St., New York 17, N.Y. 


Vinylite Plastics 
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lens, the camera was started. The film, 
having been double exposed, was then 
devel: 

Because the camera operated at a 
fixed speed, and because of the known 
distance from the camera to the flags 
and between the flags, it was an easy 
matter to determine the vertical and 
horizontal distance represented by each 
grid space. By selecting a series of 
evenly spaced frames of the film, a graph 
representing the path of the airplane 
was drawn, from which could be deter- 
mined the height of the airplane at any 
given (listance from its starting point. 
The same procedure has been followed 
for recording landings. The Glenn L. 
Martin Company. 


Improved Mareng-Cell Hanger 
Fittings 


Another step toward the “ease of 
maintenance” goal in plane design and 
production has been made with the sub- 
stitution of Rivnuts for rivets in attach- 
ing Mareng-cell hanger fittings to JRM 
Mars fire walls. The change eliminates 
difficulty in replacement of hangers 
damaged in service. Made of alumi- 
num-alloy forging, the hanger fitting 
consists of a circular mounting flange 
with four holes for attaching it to the 
fire wall, and a threaded cylindric sec- 
tion that protrudes through an opening 
into the Mareng cell. 

Operating and maintenance experi- 
ence on other planes made the use of the 
Rivnuts advisable in the JRM installa- 
tion, because the necessary removal of 
the Mareng cells for inspection and re- 
pair during periodic power-plane check- 
ups sometimes damaged the hangers. 
They are especially vulnerable because 
of the many threads that are subjected 
to damage or crossing from wrench 
slippage. 

The fire-wall assembly is composed 
of two outside flat aluminum sheets with 
a reinforcing corrugation between. If 
the hanger, which was attached with 
four rivets, should be damaged it would 
present a real problem to the repairmen 
for it would mean working in a blind 
spot. Although the original rivets 
could be bucked without any difficulty 
during the construction of the assembly, 
they became blind after the last or out- 
side sheet was assembled. 

Before the change to Rivnuts, the 
only alternative was to drill out the 
original rivets and re-attach the new 
part with blind rivets. To use these in 
replacement would effect a satisfactory 
repair, but this also meant that the same 
time-consuming procedure would be 
hecessary each time the replacement was 
made. Using the Rivnuts when the 
original installation is made eliminates 
the replacement problem. The Glenn 
L. Martin Company. 


Improved Stencil-Marking Method 


An identifying stencil job on tubing 
and bar stock, formerly done by 40 em- 
Ployees, is now being completed in less 
time by four people, by the use of a new 
stencil holder. Formerly the identifica- 
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The flight engineer's panel of a Martin JRM Mars, 


tion process required that the serial 
numbers and letters be painted by hand 
with a fine artist’s brush on each piece of 
material. This method was slow and 
was subject to frequent errors. 

Utilizing the new stencil, the bar 
stock or tubing is placed on a conveyer 
where it passes under a paint sprayer 
that stripes it full length with the proper 
identifying color. The material then 
moves on to the actual stenciling opera- 
tion where the operator uses the new 
holder to mark the material. Linen 
stencils are used in preference to the 
more common paper stencils because 
they wrap more securely around the 
stock and do not smear so easily as the 
paper when the stencil is removed. 

The holder is rectangular in shape, 
with an open top and the stencil forms 
the bottom of the ‘“‘box.”’ The linen is 
suspended by springs from small flanges 
at the top edge of the holder. When 
the holder is pushed down over the top 
surface of the stock it wraps. itself 
tightly. After spraying the stencil from 
the open top, the holder is lifted and the 
springs pull the linen off the stock, 
which results in a perfectly stenciled 
number with no smearing. Since the 
new holder has been in use it has saved 
thousands of hours of valuable pro- 
duction time and has eliminated tedious 
hand labor. The Glenn L. Martin Com- 
pany. 


Installing Flight Engineer's Panel 


Designers and engineers have found 
an easy way to accomplish the installa- 
tion of the flight engineer’s panel on the 
85-ton JRM Mars type of aircraft for 
the U.S. Navy. 

The panel board is composed of a 
center and two side-wing sections, with 
the fuel-system controls and water 
separators at the left, the operational 
master switch panel at the right, and 
the center section containing the 31 


gages and meters of various types which 
make up the instrument panel and en- 
gine and propeller controls. All of the 
installation work on this equipment 
must be meticulous. 

Accomplishing this task properly 
under the generally accepted method of 
constructing small subassemblies, tak- 
ing them into the flight deck, fitting 
them together and then attaching the 
wiring, proved painstakingly slow. By 
the new method, individuals working on 
the panels have easy access to the mech- 
anisms and precision is improved. 

When a panel is completed and tested 
it is taken alongside the ‘ways’? on 
which the JRM hulls are being built and 
placed onto a hoisting rack attached to 
an overhead crane. Before the “crown’”’ 
or top section of the flight deck is put 
into place it is hoisted high in the air 
and lowered right onto the deck, where 
it is braced to the structural ribs. Final 
installation is easy. As each one of the 
2,200 wires is numbered, it is necessary 
only to match the ends of the wires 
built into the craft with the correspond- 
ing duplicate numbers, and the flight 
engineer can go on duty. The Glenn L. 
Martin Company. 


Gear-Tooth Spacing Checker 


Model No. 1130 gear checker, specifi- 
cally designed for the rapid, accurate 
checking of tooth spacing on gears, has 
been added to the maker’s Sine Line 
checking equipment. The machine 
checks the base pitch and tooth spacing 
along the line of action on spur or helical 
gears. Spacing can also be checked on 
worm gears. Gears up to 12 in. outside 
diameter and having a maximum shaft 
length of 18 in. may be checked. 

The principle of operation of this ma- 
chine is based on the fact that the dis- 
tance between the two corresponding 
sides of adjacent teeth along the line of 
action is equal to the distance between 
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This “Propeller with a Brain’ brings performance 
beyond the prewar hopes of private flyers 


That's right! Aeromatic—the one and only self-acting 
variable pitch propeller—will make that postwar 
plane of yours perform “‘like a dream.”’ It will let 
you takeoff with one-fourth shorter run. Increase 
your rate of climb one-third. Give you greater 
cruising range and speed. And yet keep fuel con- 
sumption and engine wear down to a minimum 
What's more, with Aeromatic you'll get long 
glides for happy landings—with an instantaneous 
change of pitch for a quick pickup if you overshoot 
the landing strip or field. 


Completely self-contained and self-acting, the 
Aeromatic Propeller lets your plane and engine 


deliver automatically, as no other propeller can, 
all the performance that is built into them. With- 
out instruments or controls—with nothing extra 
for you to watch or do—it automatically assumes 
the correct pitch for peak efficiency under all flight 
conditions. There's nothing else like it. 


If you fly, or plan to fly, you will want an Aero 
matic Propeller on your plane. Write to your air 
craft manufacturer about it today. And if you'd 
like our little get-acquainted folder, containing a 
diagram of the “‘brain’’ in an Aeromatic, drop a 
line to Aeromatic, 302 Scott St., Baltimore 3, Md 
We'll be glad to hear from you. 


The Propeller with a Brain for Tomorrow’s Plane 


Air Controlled 


KOPPERS conmpany, inc, 


Automatic Propeller 


BARTLETT-HAYWARD DIVISION 


Licensed under patents of EVEREL Propeller Corporation 
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corresponding sides of adjacent teeth 
measured on the gear’s base pitch circle. 
The new machine measures along the 
line of action, indicating whether the 
spacing is correct both along the line of 
action and along the base pitch circle of 
the gear. Michigan Tool Company, 
Detr« vit. 


Electronic Gasoline Gage 


The Liquid Level Indicator is a gaso- 
line gage so accurate in operation as to 
obviate the need for carrying extra fuel 
to make sure of a sufficient supply to 
complete a flight. 

Developed at the request of the Air 
Technical Service Command, Wright 
Field, Dayton, Ohio, the device is re- 
ported to be accurate within 5 per cent 
under extreme conditions of tempera- 
ture, altitude, and plane attitude. This, 
it is stated, compares with at least 15 
per cent error in earlier means of air- 
craft-fuel measurement. With no mov- 
ing parts, bellows, gears, cams, or levers 
to get out of calibration, the Liquid 
Level Indicator weighs slightly more 
than present fuel-measuring systems 
and operates from an infinitesimal elec- 
tric current which is passed through the 
gasoline tanks. 

The problem of determining fuel sup- 
plies involves numerous factors. First, 
gasoline shrinks in volume with a drop 
in temperature. From ground level to 
25,000 ft. this shrinkage frequently 
reaches 10 per cent. Secondly, because 
main supply tanks are located in the 
wings, the level constantly changes with 
the rolling or pitching axis of the plane, 
giving false readings on conventional 
gages of as much as 20 per cent error. 
Fluctuations caused by motion or tem- 
perature are further amplified because 
at the low pressures encountered at high 
altitudes the fuel boils, causing a foam 
to form on the surface of the gasoline 
and the float rides on top of the bubbles, 
thus indicating a still greater supply. 

These factors were overcome by an 
electronic capacity type indicator that 
would measure gasoline by weight, be 
unaffected by temperature, and would 
compensate for the tilt of the wings by 
multiple pickup points. 

The instrument consists of a long 
tube that is mounted within the tank, 
and an electronic amplifier and meter 
mounted in the fuselage. The tube is 
actually an electrical condenser. Called 
the “tank unit,” the tube is construc ted 
80 that gasoline can flow inside it and 
between the two inside pipes. A minute 
electric current moves from one of 
these tubes through the gasoline to the 
other tube. The electrical capacitance 
of the gasoline, which changes with the 
height of the liquid within the tank unit, 
is Measured electronically by the am- 
plifier and a signal is sent to the in- 
dieating dial on the plane’s instrument 


panel. Minneapolis-Honeywell Regula- 
tor ¢ ‘ompany. 


Gasoline Gages 


A line of gasoline gages is designed for 
every type of installation required for 
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A typical Minneapolis-Honeywell gasoline gage installation in a hypothetical four-engined 
airplane. 


light aircraft. These gasoline gages are 
of the direct-reading type and are mod- 
erate in cost. Shielded magnetic trans- 
mission is intended to give positive 
vapor and moistureproof seal. In addi- 
tion to a gear-type dial gage, Model 
A-21, there are available a spiral-type 
dial gage, Model A-22, and a gear type 
with drum gage, Model A22-D. Scott 
Aviation Corporation, Lancaster, N.Y. 


Parking-Brake Valve 


Installed in the hydraulic line be- 
tween each master cylinder and brake 
assembly, the new Scott Model 4200 
parking-brake valve provides parking 
brakes for any aircraft equipped with 
hydraulic brakes. The valve is designed 
to seal in the pressure for a long period 
of time. The construction is simple, 
involving only two moving parts, and is 
intended to serve throughout the life of 
the airplane. Scott Aviation Corpora- 
tion, Lancaster, N.Y. 


Precision-Measuring Instrument 

The new high-amplification five-tube 
Precisionaire is an example of the almost 
unlimited possibilities of air gaging. 
Five tubes, each capable of providing an 
amplification of 18,000 to 20,000 to 1, 
are combined in one instrument to check 
ten points along the !/s-in. diameter of a 
critical part. The tolerance at each 
point is +0.000005 in. Out-of-round- 
ness, taper, and undersize or oversize 
conditions are disclosed. The part for 
which this application is designed mates 
with a part that is checked by a similar 
instrument. 

The part is checked by placing it 
against the left side rail and rotating it 
through 180°, this operation simul- 
taneously checking five points along 
the diameter. It is then placed against 
the right side rail and again rotated 
through 180°, which gives a simul- 
taneous check of five different points 
along the diameter. Tungsten carbide 
locating pads at the bottom and both 
sides of the gaging slot serve to locate 
the masters and the work part. 


Minimum and maximum fixed size 
masters are used to set up the Precision- 
aire. The centerline on the transparent 
slide is used as reference for this setting. 
With the maximum size master in gag 
ing position, the orifices and air pressure 
in each tube are so regulated that all 
five floats are at the same horizontal 
line. The same method is used in set- 
ting the minimum master and a check 
is made to see if the five floats are in a 
straight line. 

Maximum and minimum tolerance 
limits are indicated by lines on the trans- 
parent adjustable sight. The use of this 
sight in conjunction with the calibrated 
scale enables the operator to reject de- 
fective parts and to classify acceptable 
parts. The Sheffield Corporation, Day- 
ton, Ohio. 


The 14-Passenger Marathon 


A new British four-engined high-wing 
monoplane has been designed to the re- 
quirements of the Brabazon Committee. 
Of all-metal construction, the Marathon 
is suitable for the carriage of 14 pas- 
sengers and a half ton of luggage and 
freight over a distance of 750 miles at 
cruising speeds ranging between 175 and 
200 m.p.h. Alternatively, the aircraft 
can be used as a freighter carrying a 
pay load of two tons. 

Accommodation in this aircraft is 
said to be spacious. Air conditioning, 
controlled by the pilot, provides pas- 
sengers with comfortable traveling con- 
ditions, and engine and propeller noise 
is eliminated in the cabin by scientific 
soundproofing. The aircraft may be 
pressurized to a differential of 21/2 lbs. 
per sq.in. if desired. 

The span of the Marathon is 65 ft., 
its length 51 ft. 6 in., and its height 13 
ft. 3 in. The volume of luggage and 
freight compartments is 350 cu.ft. and 
the width of passengers’ seats between 
arm rests is 21 in. There is ample head- 
room for passengers, the height of the 
cabin in the aisle being 6 ft. 3 in. Its 
still air range is 750 miles and its maxi- 
mum cruising speed at 7,000 ft. is 210 
m.p.h., with the economical cruising 
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The above ten Machlett techniques 
reflect only a part of one side of 
this organization — that of technical 
capability. 

It takes much more than even the 
highest techniques to make a business 
great. There is also required a 
thorough knowledge of customers’ 
requirements, and that conscientious, 
painstaking, continuing meeting of 
them called “service.” 

Just as there is the most intimate 
relationship between an electron tube 
and the equipment with which it is 
connected, so there is a close and 
constant contact with our customers. 


service 


< 


Gs 


With them we are never in competi- 
tion, and thus we may be, and often 
are, called upon to do design and 
development work, to live with tube 
and equipment problems, and coop- 
erate in solving them. We often follow 
through all the way to the wltimate 
users, to make certain of their satisfac- 
tion and see that conditions of use 
are such as to assure optimum results 
and economy. It is a long-established 
Machlett practice not merely to accept 
but to seek out every opportunity to 
serve. Thus, Machlett customers obtain 
much more than the best possible tubes. 

When you need a medical or indus- 


trial X-ray tube, or a radio or industrial 
oscillator, amplifier or rectifier, it will 
pay you to choose a Machlett. Write 
for information as to available types, 
identifying the associated equipment 
and nature of use. Machlett Labora- 
tories, Inc., Springdale, Connecticut. 
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speed 175 m.p.h. The initial rate of 
climb is 1,300 ft. per min. The Society 
of British Aircraft Constructors, Ltd. 


New British Aircraft 


Three new fighters, a new bomber, 
and a new cargo carrier have been re- 
vealed recently by the British aircraft 
industry. The five aircraft are the de 
Havilland Vampire, jet-propelled 
fighter; the de Havilland Hornet, twin- 
engined fighter; the Vickers-Armstrongs 
Spiteful, single-engined fighter; the 
Avro Lincoln, four-engined bomber; 
and the Miles Aerovan, twin-engined 
freight carrier. 

Two of the new types, the Hornet 
and the Lincoln, are specifically designed 
to carry the air war into the Japanese 
homeland, with a fighter having the 
advantage of bomber range and a 
bomber said to be able to carry a bigger 
load than any other bomber in the 
world. The Vampire is stated to have 
been the first aircraft in the world to fly 
at more than 500 m.p.h. This new 
single-seater British fighter is jet pro- 
pelled, powered by a single gas turbine 
engine. As this aircraft, like other new 
combat aircraft, may be used in the Far 
East war theater, no other details are 
to be disclosed at present. 

From the same company as the Vam- 
pire comes the Hornet, twin-engined 
fighter with single-engine maneuver- 
ability. The top speed of the Hornet is 
estimated at more than 470 m.p.h. It 
is powered by two Rolls-Royce Merlin 
engines. The Hornet is smaller, faster, 
and “cleaner” than the de Havilland 
Mosquito, and is claimed to be the fast- 
est propeller-driven aircraft in the 
world. 

In the Spiteful, the Spitfire grows up 
to more than 460 m.p.h. It is a single- 
seater fighter, powered by a_ Rolls- 
Royce Griffon engine. Following the 
Spitfire, of which it is a development, 
and its naval version the Seafire, the 
Spiteful is designed for reliability, 
maneuverability, and deadliness in 
combat. 

The fourth new type is in the bomber 
class—the Lincoln—a brother” of 
the Lancaster. The Lincoln is intended 
to carry the heaviest bombs over a 
range considerably in excess of that of 
the Lancaster and at a greater speed. 
It has four Rolls-Royce Merlin engines 
and will be manufactured in Great 
Britain by A. V. Roe and Company. It 
is also being manufactured in Canada 
and Australia. 

Great Britain’s newest civil air trans- 
port—the twin-engined Miles Aerovan, 
carries one ton of cargo a distance of 450 
miles at a speed of 100 to 115 m.p.h. at 
a direct fuel-oil cost of only 3'/ed. per 
ton-mile. It takes off and lands with 
arun of no more than 100 to 260 yards 
(according to load). The Society of 
British Aircraft Constructors, Ltd. 


Synthetic Rubber Forming Pad for 
ydraulic Pressing of Magnesium 
Sheet 
The production of magnesium sheet- 
metal parts for airplanes will be speeded 
up as the result o. the development of a 
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new heat-resistant 
forming pad. 

The pad is a solid block of synthetic 
rubber weighing 2,800 lbs. and measur- 
ing 116 in. long, 50 in. wide, and 8 in. 
thick. It is used as the female die in 
hydraulic presses to form heated mag- 
nesium under 5,000 tons of pressure. 
When compressed, the rubber  trans- 
mits the full pressure of the hydraulic 
ram against the sheet, flowing into all 
irregularities and forcing the metal into 
the desired shape. When the pressure is 
released the rubber returns to its ori- 
ginal form. 

Since the beginning of the war the 
manufacturer has made many rubber 
forming pads for the cold forming of 
aluminum. These pads were not suit- 
able for shaping magnesium, however, 
because the magnesium tends to be 
brittle when cold and does not respond 
to forming without heating. This pad, 
the first one of its kind, will withstand 
temperatures up to 450°F. required by 
the process. In addition to being heat 
resistant, it is built to withstand severe 
flexing and long wear. 

Instead of the usual set of mating dies 
used in hydraulic presses, this process 
calls for only one male die. The mating 
dies were fo'merly made of steel. The 
single die used with rubber may be made 
of softer material, such as plastics or 
zine, which can be designed more 
quickly, thus saving valuable time in the 
tooling process. United States Rubber 
Company. 


synthetic rubber 


Individual Airplane Hangar 


In large hangars, when wind veloci- 
ties were high enough to make opening 
large doors a hazard, it was customary to 
open them only as wide as the fuselage 
of the airplane was long, and then to 
“angle” the airplane through the doors. 
By using this idea, a manufacturer has 
brought individual hangar construction 
costs down by 50 per cent or more for 
all-steel, all-weather hangars with all- 
weather doors. This was accomplished 
by eliminating the 40-ft. heavy trusses 
necessary in the conventional ‘“T’’-type 
hangar with the unsupported 40-ft. 
front. Not only did the trusses have to 
sustain the dead weight of the building, 
but also snow and door loads. 

With this new idea, it is possible to 
shorten the width of the door by 10 or 
12 ft. and to use the column placed in 
the usual free span for the purpose of 
cantilever truss construction, which in 
no case requires a truss over 20 ft. in 
length. The diamond truss formation 
in the roof stresses the structure for 
both snow and wind loads, at the same 
time lightening the steel and retaining 
a sturdy structure. 

The doors, always a high-cost feature 
for any hangar, have been cut down to 
two 14-ft. sliding doors. The doors are 
included in the overall price of the 
structure and are sufficiently tight for 
protection against wind, snow, and rain. 

The manufacturer has provided me- 
chanical fasteners that make it possible 
for laymen to erect those structures with 
little or no experience. The cement 
piers are poured and bolted to the frame 
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after it has been erected on compara- 
tively level ground, eliminating another 
high-cost feature. The roof and siding 
are of corrugated steel, factory-painted 
with red lead, affording the owner op- 
portunity to paint the structure in any 
color desired. Galvanized metal being 
extremely difficult to see from the air, it 
was thought that multicolored paint 
schemes would make an airport easily 
discernible from the air and add to the 
beauty of the airport. Universal Cor- 
poration, Dallas, Tex. 


Blind Bolt Assembly 


The “Des-Bolt,”’ another plastic fast- 
ening device, is composed of a molded 
plastic expansion sleeve and any stand- 
ard nut and bolt assembly of the correct 
size to match the sleeve. The sleeve is 
the important element of the design and 
makes possible the simplicity of the de- 
vice. The sleeve is composed of three 
thin fingers with an inside taper extend- 
ing approximately three-fourths of their 
length from the flanged head. The 
head is a flange with a cored hole to ac- 
commodate the bolt shank, and coun- 
tersunk to receive the standard counter- 
sink type of bolts, with three sharp ribs 
attaching the flange and sleeve. These 
thin ribs wedge into the work and pre- 
vent the sleeve from turning. 

To apply, the assembled unit is in- 
serted into a drilled hole the size of the 
outside diameter of the sleeve, the unit 
is tapped lightly with the screw driver 
and the bolt tightened. The nut is re- 
strained from turning by the inside 
tapered surface of the prongs of the 
sleeve. As the bolt is turned, the nut is 
drawn into the tapered prongs and be- 
gins to force the prongs outward. As 
the pressure increases by turning of the 
bolt, the work is drawn together, the 
sleeve preventing the turning of the nut, 
and as the point of desired pressure is 
reached the ‘Des-Bolt’’ assembly has 
securely fastened the components. 

When used in the fabrication of lam- 
inate sections for such applications as 
partitions and walls, the device is re- 
ported to prevent marring of the sur- 
face, can be used where the hardness of 
the material being fastened would pre- 
vent the use of nails or screws, and ean 
be applied by one man from one side of 
the partition. 


Blind expansion bolt manufactured by 
Victory Manufacturing Company. Plastic 
sleeve holds nut and bolt (left), is inserted 
in drilled hole (center), and, as bolt head 
is tightened, sleeve fingers expand to prevent 
nut from turning and securely clamp the work 
being fastened. 
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—— VIBRATION TEST—— 
1000 VPM — 24" TRAVEL 


NO LEAKS 


*+From Underwriters’ Laboratories’ Report No. 42C649 
“Superseal Fittings made up with both steel and copper 
tubing were mounted between a rigid plate and a vibrat- 
ing panel. An internal pressure of 50 psi was maintained. 
The samples were subjected to 1000 vpm with a double 
amplitude of 14”. After 30 hours, no leakage had oc- 
curred and there was no indication of loosening of the 
nuts or cracking of the tubing.” 


SUPERSEAL 
Flared Tube Fittings 


provide leakproof joints even under 
maximum vibration and pressure 


Check these other features 


V two-part Fitting ... no 
rings, no sleeves. 


V Tubing Bends can be 
made close to the fitting. 


WV long 10° Tapered Cone 
provides greater seating 
area for tubing flare. 


V All Tubing Easily Flared 
to Superseal’s 10 angle... 
production flaring of 
welded steel tubing in one 


V Materials . . . Stocked in 
steel. Malleable iron, brass, 
aluminum or alloys on spe- 


operation. cial order. 

V No Shearing Action to in- df complete Line... Elbow S, 
jure the tubing at the point ‘tees, and adapters. Steel - 
of flare when the nut is to 42” O.D. 


tightened — instead the tub- 


Parkerized and Wax 
ing isactually strengthened. 


Coated ... corrosion- 
resistant. 


V Inside Diameter of Tub- 
ing uniformly maintained 

. no obstructions at the 
joint. 


V Underwriters Approved | 
for all hazardous gases and 
liquids. 
Write for Catalog 3-R 


Superseal Division, Providence 1, R. I. 


GRINNELL 


e 
WHENEVER IS INVOLVED 


RING REVIEW AUGUST, 1945 


DARNELL 


Casters & Wheels 


For light, medium or heavy duty ser- 
vice Darnell Casters and Wheels are 
dependable — saving floors, equip- 
meni, money, time and temper. 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,H.Y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL 


ENGINEERS WANTED 


AERODYNAMICIST — Good mathematician who 


knows application of aero- 
dynamics to elastic fluid 
mechanisms. 


— Experienced in aircraft 
power plant design. 


AIRCRAFT GAS TURBINE DIVISION 
DE LAVAL STEAM TURBINE COMPANY 


Trenton 2, New Jersey 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
-L.Ae.S., M.S.A.E., F.R.Ae.S 


Single 50 cents 
Subscription: $5.25 per annum, post free 


During the War, a special feature is being 
made of reproductions and translations 
from the Foreign Technical Press 


BUNHILL PUBLICATIONS LIMITED 


12 Bloomsbury Square London : : W.C.1 England 
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Sizes range, in present production, 
from 1/, in. to */, in. in diameter by !/, 
ip. to 3 in. in length. Special sizes may 
be ordered. The work being fastened 
ean vary as much as 50 per cent of the 
length of the sleeve without adversely 
affecting the application or security of 
the fastening. Slot or Phillips-type bolt 
heads may be used. Victory Manu- 
facturing Company, South Pasadena, 
Calif. 


Adjustable-Range Force-Measuring 


Spring 
A force-measuring beam _ provides 
omparable deflections under such 


sidely divergent load ranges as zero to 
4000 lbs., zero to 20,000 Ibs., and, the 
maximum, zero to 100,000 Ibs. The new 
measuring beam has a stiffness that 
an be varied in accordance with the 
desired load range. 

In most testing machines it is neces- 
ary to change the force-measuring sys- 
tm when testing materials requiring 
widely varying loads. If the usual force- 
measuring spring is made with sufficient 
strength and stiffness to withstand 
maximum loads of 40,000 to 50,000 Ibs., 
itis so designed that the deflection un- 
der such loads is substantial and easily 
measured with a suitable extensom- 
eter. 

For light loads the deflection of such a 
ring is obviously smaller. For a 4,000- 
lb. load, the ratio of movement to that 
of maximum loading is as high as 12.5 
to 1, with corresponding decrease in 
measurement accuracy. 

In one conventional type of equip- 
ment used in testing materials in ten- 
ion, the screw jack exerts a force on the 
bottom of the slotted force-measuring 
tar. An extensometer is mounted on 
the top of the bar. The extensometer 
probe extends down through a vertical 
hole drilled in the bar and rests against 
the top of the lower section. Any 
change in the force exerted against this 
lower section by the serew jack moves 
this probe and the change is registered 
mn the extensometer. When the neces- 
ary force is applied by the motor- 
liven screw jack, the force-measuring 
ring is deflected a certain dis- 
tance. 

Contacts in the extensometer, through 
dectrical controls, limit this deflection 
hence the applied force) by stopping 
the drive motor. When the material 
under test elongates to such an extent 
that the deflection of the weighing bar 
tops below a preset figure, electrical 
tontacts again activate the motor- 
starter control and re-establish the orig- 
inal force on the bar. Thus a constant 
lorce is maintained on the beam and a 
‘onstant load on the specimen ma- 
terial. 

The spring with easily varied stiffness 
Smade in a similar manner, except that 
there are three slots instead of one. In 
the center of two slots transverse holes 
lave been drilled. The lower slot. is 
ong and relatively close to the bottom 
i the beam. This is the most easily 
leflected portion of the bar. Should the 
lorce involved exceed the resistance of 


FROM THE INDUSTRY 


Changing the range of a weighing beam on 
a Westinghouse Electric Corporation's auto- 
matic creep-testing machine. 


this section, short steel pins can be in- 
serted into the drilled-out places in the 
center of the slot. (Because the ex- 
tensometer probe extends from the top 
of the spring through a vertical hole in 
the center, the steel pins cannot extend 
entirely through the thickness of the 
spring. A short pin is placed in the 
drilled-out portion of the slot from each 
side, avoiding interference with the ex- 
tensometer probe.) Thus the lower 
section is firmly coupled to the middle 
section and utilizes the stiffness of 
both. 

Should additional stiffness be required, 
pins inserted in the hole in the second 
slot cause the force to be opposed by 
three sections of the beam, providing a 
maximum of stiffness. 

With the new weighing bar it is pos- 
sible to run tests on such widely dis- 
similar materials as steel, copper, por- 
celain, and plastics, and obtain in each 
class the same degree of accuracy in 
measuring the stresses involved. By 
matching the stiffness of the beam to 
the forces required by the different tests, 
approximately the same degree of de- 
flection is obtained in each case and the 
accuracy of the results is compar- 
able. 

With the usual single-slot bar, the dis- 
parity in deflection under loads of 4,000 
and 100,000 lbs. per sq.in. is a measure 
of the difference in accuracy and ease of 
control. Westinghouse Electric Cor- 
poration. 
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The Tympanometer—A Swallow 
Counter 


The function of the electric tympa- 
nometer is to measure the number of 
swallows a flier makes during high- 
altitude flight in order to equalize the 
pressure on both sides of his eardrums. 
It obviates the necessity for a physician 
to enter a high-altitude chamber with a 
prospective flier in order to count the 
swallows and assures a more accurate 
examination. 

The innovation consists of instru- 
ments that appear to be oversized ear- 
phones with “horns.” These are 
clamped on the head of the flier, an ear- 
piece over each ear. Against each ear 
of the subject are placed fluid-filled 
chambers. The fluid rests against the 
eardrum on one side and on the other 
against a diaphragm in the “earphone.” 
The “earphone” is microwave 
transmitter, the “horn” its antenna. 
With each swallow the diaphragm, 
coupled by the liquid to the eardrum, 
moves a pin within the instrument. 
This movement of the pin causes a peak 
in the transmitted wave. Thus the 
record of a compensation appears as a 
peak in an otherwise smooth graph. 

The problem of transmitting the im- 
pulses to the recorder outside the high- 
altitude chamber is essentially one of 
telemetering. Because the chamber is a 
metal enclosure, the receiving antenna 
is strung inside, emerging by means of a 
coaxial cable. Accurately plotted graphs 
of swallows versus altitude (or pressure) 
are made without the doctor being re- 
quired to undergo the discomfort of the 
high-altitude cycle. 

Swallowing is a voluntary compensa- 
tion for difference in altitude. There 
are other entirely involuntary compen- 
sations of great importance in determin- 
ing the fitness of an individual for high 
altitudes. The result of these involun- 
tary accommodations, also equalization 
of pressure on both sides of the tym- 
panum and the rate of response of these 
to outside pressure variations, are also 
shown by the tympanometer. West- 
inghouse Electric Corporation. 
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To facilitate the prompt receipt of copies of the 
JOURNAL and REVIEW, members and subscribers are 
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Notices should be sent directly to the Institute of 
the Aeronautical Sciences, 1505 RCA Building West 
30 Rockefeller Plaza, New York 20, NY. 
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ENGLISH FIELD, Amarillo, Texas 


“THE FRIENDLY FIELD” 
IS A GOOD FRIEND OF PHILLIPS! 


Airline Terminal Building, which houses operations, 
ticketing, and reservation offices for Braniff Airways, Inc., 
Essair, Inc., and Transcontinental & Western Air, Inc.; 
C. A. A. Communications Station; U. S. Weather Bureau 
Station; a Coffee Shop and Dining Room. 


OLKS who fly the Southwest will tell you that 
for courteous, personal service and friendly good- 
will, there’s no place that can beat English Field at 
Amarillo! 
Blessed with excellent terrain and a high percentage 
of flying weather, its modern facilities serve an increas 
ing number of private planes. 


In addition, English Field handles four scheduled 
flights of Braniff Airways, Inc. per day; and an average Abeve-Banoceml 
of twenty-six flights of Transcontinental & Western buildings on English 
Air, Inc. per day. "Field showing, from 

We're proud that this “friendly field” is a good friend to right, Airliag 

of ours. Here’s why: What others think about Phillips : vate Fliers Terminal 
Aviation Gasoline and Phillips Service is a darn sight \ f Building, Hangar No. 1, 
more important to you than what we think about ou: % and Hangar No. 2. 
selves. The tip-off on any product is the kind of people : . 
and places that use it. We’ve earned ourselves som« At keft—C. H.Knupy, 
mighty good friends. Maybe we can be of service t helt the 
you, too. If you have a problem that involves aviaticn : ghee friendly field”” has 
fuel—write to us at the Aviation Department, Phillips obeen Airport Managet 
Petroleum Company, Bartlesville, Oklahoma. — for the past 11 years. 
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